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The Traveling Man from Mager & Gougelman 


Eddie Kerr has helped physicians fit thousands of patients with 
artificial eyes. Like the other experts from our offices, he pro- 
vides you with technical information and assistance on difficult 
cases. The samples in his case will match many patients. Or, he 
can make eyes that perfectly match with the materials he car- 
ries. One of our experienced men visits most areas regularly — 
another reason to call or write our nearest office for your next 
ocular prosthesis. 


¢ Eyes custom made—glass or plastic 
e Eyes from stock sent on memorandum same 


Complete day order ee or plastic 
Damaged rok rtificial accurately 


matched 
© Fitted to all types of motility implants 
Service “ om ceo X-Ray therapy shields, foreign body 


© Superior Quality—Finest Workmanship 


30 North Michigan Avenue 120 E. 56th Sr. 
Chicago 2, Illinois New York 22, New York 


DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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This is the NEW AO Powerite LENSOMETER 


.. a beautiful all new design of the instrument long accepted 
as the “standard” for prescription lens measurements. Its new- 
ness is more than just skin-deep, its striking modern design 
and high fashion American Beauty colors are only one side 


of the story. Turn the page to see how American Optical has 
engineered new performance features right into the instru- 
ment .. . to let you make measurements faster, easier and 
more accurately than ever before. 


> 
> { 
| a 
f 
= 


This is ‘the NEW AO Powerite LENSOMETER 


IMPROVED TARGET IMAGE 


Finer, more intense lines against visually comfortable green background, 
and high contrast central area assure more accurate, easier readings. 
Bright, over-all illumination provides more than enough light for even 
the darkest ophthalmic lenses. Exclusive target squares provide positive 
power and axis readings on low power cylinders. 


BUILT-IN POWER READINGS 
Iiuminated, magnified power scale is superimposed on field of 
view ... you read both prism power and axis, directly, as you observe 
through eyepiece. 


PUSH-BUTTON LENS HOLDER 


You simply touch a button and self-locking lens holder glides 
down firmly, but gently, to hold lens securely . . . 
no awkward swing-in manipulation needed. 


You mark lenses with just two quick natutal movements. 
(1) Push down on inking lever with forefinger to ink pens, 
(2) push marking lever up and forward with thumb to mark 
lens ... release lever and marker automatically recoils back 
and down into housing, out of the way. 


SEALED INK PAD 


Rubber gasket keeps replaceable ink pad moist, 
always ready for use. 


ENCLOSED TARGET 
SLIDEWAYS 


Complete target carrier assembly 
enclosed in housing. Abrasive 


dirt and grit cannot 
contaminate, 


Write Today Information Dept. U72 
C) I'd like to see and try the New AO Powerite 
| sempemnster for myself. Please arrange a 
American 6) Optical intormatic 


COMPANY 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


City Zone State 
IN CANADA write — American Optical Company Canada Ltd., Box 40, Terminal! A, Toronto, Ontario 
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imflamed imiected eyes amd ears? 


Neo-Aristocort 


Pees 


Neomycin-Triamcinolone Acetonide 0.1% 


outstanding 
topical 
efficacy 


NEO-ARISTOCORT provides excellent topical therapy combining 
the efficacy of Triamcinolone Acetonide...an agent of choice 
where topical corticosteroid is indicated* ...and Neomycin... 
outstanding topical antibiotic. 


NEO-ARISTOCORT EYE-EAR OINTMENT contains: Triamcinolone 
Acetonide 0.1% and Neomycin Sulfate (0.35% neomycin base) 0.5% 
as the active ingredients; and light liquid petrolatum N.F. 15%, wool 
fat U.S.P. 10%, and white petrolatum U.S.P. q.s. w/v 100% as the 
inactive ingredients. 


Precautions — Contraindicated in herpes simplex. Sensitivity reactions 
to neomycin occasionally occur. 
Tubes of ¥% oz. 


*Witten, V. H.; Sulzberger, M. B., and Arthur, G. W.: Clin. Pharmacol. & Taerap. 1:294 
(May-June) 1960. 
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LEDERLE LABORATORIES 
A Division of AMERICAN CYANAMID COMPANY 
Pearl River, New York 
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Acute conjunctivitis’ before treatment, showing engorged irregular superficial vessels 


NOW...the true solution for 
fast anti-inflammatory response 


and no irritating steroid particles 


@ mg. for mg. the most active steroid topically—up to 40 times the potency 
of hydrocortisone 


@ optimal not minimal steroid concentration in true solution for peak effective- 
ness .. . maximal contact at the site of the lesion 


@ quick-acting broad antimicrobial activity when infection threatens recovery 
@ superior patient comfort—no stinging, no irritating particles, bland carrier 
1. Gordon, D. M.: Scientific Exhibit, American Medical Association, Annual Meeting, San Francisco, 1958. 
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4 days after treatment ACTUAL CLINICAL PHOTOGRAPHS 


OPHTHALMIC SOLUTION 


OEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE 


morcaTions: Trauma—mechanical, chemical or thermal; | | Mesmycia 
conjunctival, corneal, or uveal tract inflammation invoiv- Product | Concen- | 21-Phosphate (as Sulfate Supplied 
ing the anterior segment; allergy; biepharitis. tration ~— the disodium 
posase: NeoDECADRON Ophthalmic Solution (0.1%)— - 
One drop 4-6 times daily. ‘ to 5 cc. (4 
NeoDECADRON Ophthaimic Ointment (0.05%)— — 01% 1 mg_/cc. 3.5 mg. neo- sterile dropper- 
Applied 3-4 times daily. mycin base)| «ttless 
In severe or sight-threatening conditions, the 
of administration may be increased. Systemic DECADRON 5 cc. (402) 
with DECADRON Tablets may be prescribed 1 mg./ec. sterile dropper- 
precaution: Steroid therapy should never be employed in = bottles 
the presence of tuberculosis or herpes simplex. 
Additional information ts available to physicians on request. MeoDECADROM (equivalent to 3.5 Gm. (% oz.) 
*NeoDECADRON and DECADRON are trademarks of Merck & Co., Inc. | i mycin base) | 
DECADRON | 


MERCK SHARP & DOHME | 
Division of Merck & Co., inc. + Philadelphia 1, Pa. 
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OCULAR COAGULATOR . . . wnorere 


E-915 Cautery, 
Ocular, Hildreth, 
New Model with 


SPECIAL 
BALL TIP 
ELECTRODE 


SILVER 
CONTACTS 


Prevent Failure 
due to 
corrosion 


For use with 
Alpha-Chymotrypsin 


STORZ INSTRUMENT COMPANY * 4570 Audubon Avenue, ST. LOUIS 10, MISSOURI 


vith NEW BALL TIP 


E-915 


Utilizes medium ‘'C”’ size battery. Sufficient heat for most 
ocular surgical requirements, yet delicate enough for 
careful application in glaucoma and cataract surgery to 
overcome troublesome oozing. A self-contained cautery, 
small, compact, easy to handle. Eliminates troublesome 
cords and transformers and the danger of open flame. 
Heats instantly. Duration of medium ‘'C”’ size battery is 
sufficient for normal use in several operations. 


Complete with two electrodes and battery $17.50 
E-922 Electrode, Ocular Cautery, Ball Tip $ 3.00 
E-924 Electrode, Ocular Cautery, Pointed $ 2.50 


E-4414* Canula, Zonule irrigating. TROUTMAN: a fine, 
25 gouge, stainless steel canula with smooth bulbous 
tip, specifically designed for injection of Alpha-Chymo- 
trypsin into anterior chamber. $3.00 


New York Showroom: 157 E. 64th St. at Lexington Ave. 
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M E RS i LE M E polyester fiber 


ophthalmic 
needle 
sutures 


Smoother, stronger, braided MERSILENE polyester fiber 
sutures reduce trauma, minimizing tissue reaction. 
Dyed green for maximum visibility, they’re swaged 
to ETHICON MICRO-POINT® needles for the exacting 
requirements of ophthalmic surgery. 


NEW 


Vill 
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now available with age 


joy stick focusing control 


THE JAVAL-SCHIOTZ 
OPHTHALMOMETER 


HAAG-STREIT 


SIMPLE 
ACCURATE 
FAST 


Easy to use, the Javal-Schiotz Ophthalmometer gives: 


¢ accurate and reliable information on:the corneal radius of curvature 
¢ the refractive power 
¢ the direction of the principal meridians 


Its range extends from 5.5 to 11 mm., or from 30 to 60 diopters. 


Two readings—the radius of curvature in millimeters and the refractive 
power in diopters—can be made on the two graduated scales of the arc. 


The use of complementary colors—which, where superimposed on each 
other, produce white light—enables the observer to focus very accurately. If 
desired, the glasses of complementary colors can be removed and the op- 
erator can then work with white images. 


Unusual luminous fixation point can be easily seen even by patients with 
poor vision. 


Supplied complete with table and Write for more information 
transformer, and an artificial cornea 
with a radius of 7.5 mm. $590 See it in our Instrument Dept. 
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QUICK AND EFFECTIVE CONTROL WITH 


OPHTHOCORT 


CHLOROMYCE TING (chioramphenicol, Perte-Devis) — polymyzin B — hydrocortisone ophthalmic ointment 
In the treatment of ocular infections, OPHTHOCORT Ophthal- 
mic Ointment offers these significant therapeutic benefits: 
Prompt antibacterial and anti-inflammatory action - Good 
results against gram-negative as well as gram-positive in- 
vaders + Steroid protection against inflammation, discomfort, 
and possible scarring of ocular tissues + Virtual absence of 
irritative or allergic properties 

OPHTHOCORT is intended for the topical treatment of ocular 
inflammation complicated by infection. It is administered by 
local application two to four times daily, as required. 


OPHTHOCORT Ophthalmic Ointment contains 1% CHLOROMYCETIN 
(chloramphenicol, Parke-Davis), 0.5% hydrocortisone acetate, and 5,000 
units polymyxin B sulfate per Gm.; supplied in Ye-oz. tubes. 


PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN 


[PARKE-DAVIS | 
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<cHIRMER TEAR TEST 


r the Schirmer 


Tear Test 
fo 
STERILE, STANDARDIZED as “each package containing 


it form 
are now available handy ir-packaged 
TERIL ent mi 
5 pairs of S ent ad 
transparent polyeth h detailed instruct 
the 
rule appears On 
sheet within. 


STANDARDIZED STERILE STRIPS 
SCHIRMER TEAR Test 
So 
Packaging: 
HALBERG, M.D. and CONRAD 
York City 


The Schirmer Tear Test is recommended for testing the 
presence and amount of lubricating tears in a variety 
of conditions involving the anterior segment of the eye, 
especially before performing cataract extraction, 
corneal surgery or fitting contact lenses. 


P. S. Should the Schirmer Tear Test indi- 
cate a need for a lubricant or sooth- 
ing emollient, we suggest that you 
prescribe TEARISOL® Write for sam- 
ples and literature. 


1SO-SOL THE ISO-SOL COMPANY, INC. © Lindenhurst, New York 


Pioneering in sterile ophthalmic solutions. 


Lindenhurst, Ny 
SCHIRMER TEAR TEST 


ALPHA 


HYMAR< 


alpha chymotrypsin 


TAKES MOMENT OF ANXIETY’ OUT OF CATARACT SURGERY’ 


ALPHA CHYMAR—lyophilized crystallized chymotrypsin—loosens the zonule 
fibers of the lens within minutes, and thus ‘“‘can serve to relieve that moment 
of anxiety for the cataract surgeon when he meets up with a tough zonula. 
[ALPHA CHYMAR] helped to prevent the complications of capsule rupture and of 
undue zonular traction on structures of the inner eye.””! 


Data obtained in a double-blind study indicate “in an objective manner that 
alpha chymotrypsin definitely facilitates cataract extraction’’? thus further 
confirming its value as a new adjunct in cataract surgery.*.+*¢ 


Specifically packaged for zonule lysis in lens extraction, ALPHA CHYMAR is available in 
cartons of 5 packages. Each package contains a 5 cc. vial of lyophilized ALPHA CHYMAR 
and a 10 ce. vial of ALPHA CHYMAR DILUENT (Sodium Chloride Injection, USP). 


1. Thorpe, H. E.: Am. J. Ophth. 49:531-547 (Mar.) 1960. 2. Schwartz, B., ef al.: Tr. Am. Acad. | 
Ophth. & Otol. 64:46-54 (Jan.-Feb.) 1960. 3. Cogan, J. E. H.: Proc. Roy. Soc. Med. 51 :927, 1958. 
4. Jenkins, B. H.: J.M.A. Georgia 45:431, 1956. 5. Raiford, M. B.: J.M.A. Georgia 48:163, 1959. 

6. Rizzuti, A. B.: Arch. Ophth. 67:135, 1959. 


ARMOUR PHARMACEUTICAL COMPANY 


A\: KANKAKEE, ILLINOIS 
Armour Means Protection 


© 1960 A.P. Ce, 
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from PARSONS 


HAAG-STREIT 
#900 


SLIT LAMP 


. . . Incorporates all 
the new features 


for which the 
ophthalmological 


profession has 
been asking 


NOW TAKING ORDERS FOR 
THIS SUPERB NEW SLIT LAMP 


Delivery late 1961, oF piacement 


Write for descriptive booklet 


Complete line of eye surgery 
instruments always in stock. 


Parsoms 


LASBOR 


SAN FRANCISCO 2 CALIFORNIA 
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METRETON 
SUSPENSION 


lopieal relief of allergic blephatitis, 


allergic con \junctivitis. episcleritis 


other ocular allergies 
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bornes hind 


wetting selvtion 


— rere « 


Manufactured by BAIRNES-HIND oputuaimic PRODUCTS, INC., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. REGENT 65462 


Barnes-Hind WETTING SOLUTION > 


Formulated for freedom from ocular 
Wetting Solution cleans and wets in AN . 


one action. itis sterile, non-irritating. 
its prolonged wetting-out action 
lubricates lenses efficiently all day, 
promotes desired floating effect, 
makes longer wearing possible. 
Active ingredient, benzalkonium 
chloride 0.004%. 


SOQUETTE® SOLUTION 
For sterile, antiseptic lens storage. 


Storage in Soquette Solution 
prevents natural oils and ocular 
sebaceous secretions from drying 
onto the lens surfaces, and prepares 
the lenses for optimal wetting action. 
Biurring and irritation caused by 
drying-out of lenses are eliminated. 
Effectively antiseptic 'for greater 
safety. Active ingredients, — 
chiorobutanol 0.3% and 
benzalkonium chioride 0.004%. 


DEGEST® 


Sterile Degest promt relieves 
inflammation of ocular epithelial e,. 
tissues which may result from % 
excessive lens wearing. Ordinariy 
this condition subsides siowly,. 
Degest brings about quick subjeciwe 
relief. it contains phenylephrine 
hydrochloride 0.2% in a 
hypertonic vehicle, 
chloride 0.01% and sodium) 


Cotton-Tipped MINIMS® to successful contact lens 


(Sterile Fluorescein Sodium 2%) ‘ 
Convenient, safe, sterile...no wastage fitting /wearing 


Each Minims unit is a sterile 

disposable applicator designed for | 

singie-patient use. Supplied in 

containers of 20 individually 

over-wrapped Minims units. 

TECHNIQUE OF APPLICATION: . 

Remove the over-wrap and squeeze 

the contents of the unit into the 

sterile cotton tip. Apply to the lower 

lid or bulbar conjunctiva. Discard the unit. 
TON, ©. AND HALL. N.C. **RE-STERILIZING 
ACTIVITY OF CONTACT LENS 


SOLUTIONS,’* CONTACTO, THE CONTACT 
JOURNAL, 3°90, 301-2, 1989. 
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ASSURE 
CORNEAL 
PENETRATION 


WITH 
BIPHASIC 
PREDNISOLONE* 


. for any substance to pass through. the intact cornea, it is essential 
that it be soluble in both water and in lipids, i.e.: it must possess bi- 
phasic solubilities.”’ Biphasic prednisolone (free alcohol), being water- 
soluble and fat-soluble, penetrates the epithelium, endothelium and 
stroma of the cornea.* The following Alcon products incorporate bi- 
phasic prednisolone: 


ISOPTO’ PREDNISOLONE for inflamed or irritated eyes in the absence of 
infection. Contains 0.25% prednisolone, 0.12% phenylephrine HC! and 0.5% methyicel- 
lulose. 


ISOPTO’ CETAPRED for inflammatory and allergic eye conditions, such as 
blepharitis and conjunctivitis. Contains 0.25% prednisolone, 10% sulfacetamide sod- 
ium and 0.5% methyicellulose. 


ISOPTO’ MYDRAPRED for uveitis, burns, various types of keratitis, and to 
reduce tissue reaction following eye surgery. Contains 0.25% prednisolone, 1% atropine 
sulfate and 0.5% methyiceliulose. 


These products also feature: 1) a methyicellulose vehicle that holds drugs in contact 
with the eye 6 to 8 times longer than aqueous vehicles, 2) sterile, buffered suspensions 
preserved against contamination, and 3) 5 cc. Drop-Tainer® packaging to insure sterility 
and ease of administration. 


PRECAUTION: Corticosteroids are contraindicated in herpes simplex, ocular 
tuberculosis and other viral infections. 


*Fleming, T. C., and Merrill, D. L.: Comparative Corneal Penetration of Water Soluble and Non-water Soluble 
Corticosteroids: Presented at 108th meeting, American Pharmaceutical Association, Aug. 19, 1959. 


GC ALCON LABORATORIES, INC., Fort worth, Texas 
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by 


EXCLUSIVE 


Easy to use 
Compact 
Control flow 


CONTAINS: Boric 
Acid, Sodium Chior- 
ide, Potassium 
Chioride, Sodium 
Carbonate. Pre- 
served with Benzal- 
konium Chloride 
U.S.P. 1:15,000 


NEO- 0. 


FOR INJECT 


NEO-FL 


STERILE 


OPHTHALMIC 
IRRIGATING SOLUTION 


Neo-Flo is a non-irritating irrigating solution 
for use in Ophthalmology. For office irrigating 
procedures after tonometry, gonioscopy, re- 
moval of foreign bodies, use of Fivorescein. 
Neo-Flo is well suited for first aid treatment. 


CONTACT LENSES 


Neo-Flo can be used in hygienic contact lens 
fitting. Neo-Flo may be used to cleanse the eye 
of accumulated mucous and dry secretion be- 
fore inserting the lens. The lens may also be 
washed with Neo-Flo to remove the excess 
cleaning and wetting agent that is used to 
clean the lens. 


PACKAGE 


Neo-Flo is supplied in a special 120 cc plastic 
bellows type dispenser for easy application. 
Gentle pressure on the base of bottie will emit 
a flow of solution. Flow can be controlled by 
varying pressure on the bottle. 


PROFESSIONAL PHARMACAL CO., INC. 


FHARMACEUTICAL MANUFACTURERS 
300 W. JOSEPHINE ST. 


SAN ANTONIO, TEXAS 
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in glaucoma... poten meged control of i 


more pote er acting than other miotics bid. dosage schedule usuall: 
provides round-the-clock control °o . | ly potent, it may be uniquely 
in breaking up synechiae oO aqueous — isotonic Conjunctival 


sid @ ste refrigerat 


h droppe: 


n and strabismus...simplitied 


FLOROPRYL 


Cc >| 


s often suf 


© long-acting in gl 


strabismus, one instillation every two days to one a © highly potent 


may be when other two topical dosage forms - 
0.025% ont ner 3.5 am. tube 


IN 2anut 


tior 


[WoO highly effective motics 
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Advantage 


AOLITE 


LIGHTNESS 


50% lighter than glass 


IMPACT RESISTANCE 


23 times more resistant 
than glass lenses 


WEAR RESISTANCE 


3 times more resistant 
than ordinary plastic lenses 


SCRATCH RESISTANCE 


30-40 times more resistant 
than ordinary plastic lenses 


UNIFORM DENSITY 
AVAILABLE 


Yes—In Green, Tan, 
Neutral Gray 


GUARANTEED 


offers your patients 


faction as AOLITE . 


dency to fog or steam up. And... 


Franchised Distributor. 


American © Optical 


COMPANY 


Since 1833 ... Better Vision for Better Living 


No other lens can give your patients 
as much security, comfort and satis- 
. the lens for active people 
of all ages. In addition to the advantages enu- 
merated above, AOLITE is extremely effective 
in filtering out ultraviolet rays and has less ten- 
it employs 
the Tillyer Principle for accurate marginal vision. 
Available through your local AO Branch or AO 


Yes—See below 


YOUR 


AOLITE 
Unconditional 
Guarantee 


If, from 30 days to 6 
months after the date of 
the original prescription 
billing, the patient is not 
satisfied with his or her 
AOLITE Single Vision 
Lenses they may be re- 
turned to the laboratory 
originally furnishing them 
and the identical pre- 
scription will be duplicated 
free of charge in another 
pair of AOLITE lenses, 
or in Tillyer Single Vision 


Only 

so many 
lens advantages 
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| EPHINEPHRINE BITARTRATE 2 PILOCARPINE H 


methylcellulose 
wetting agents 


THE PERFECTED 


guarantees Kor determining site of 
sterility and stability intraocular injury. 
AT THE MOMENT OF USE or tonometry. 


ge, OPHTHAL mos, inc. 


TOO VARICK ST. NEWYORK 
IN CANADA: DOHOW CHEMICAL CO., LTD., MONTREAL 3 


Visit our Exhibit Booth R-13 at the Annual A.A.O.0. Meeting, October 9-14, Chicago 


Just azn a nromuder... 
TO CONTROL ALL THE GLAUCOMAS SAFELY 
DINE 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 


a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 


brand Polymyxin B-Bacitracin-Neomycin 
with 1% Hydrocortisone 


ANTIBIOTIC OINTMENT 


Available in ¥ oz. ophthalmic tubes. 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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ee, woman said she could 
even read the hymn book 


in the pew in front of her 99 
This actual quote was taken from one doctor’s experience. It 
is one of many and proof that Univis CV* lenses have long 
since come of age. They are a valuable practice-building tool. 
Indeed, for many patients with a reading add above 1.75 D.., 
they are the only possible return to youthful vision. May we 
have your experiences? 


more than 2 MILLION U N IVIS CV lenses prescribed 


*T.M./UNIVIS Inc. 


Atianta / Chicago / Cincinnati / Cleveland / Dallas / Dayton / Detroit / Kansas City 
Los Angeles / Minneapolis / New York / Philadelphia / Pittsburgh / San Francisco / Seattle 


With the fused 
Panoptik Lenticular 
Cataract lens 


No aphakic patient of yours nee 
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worry about his appearance 


Put an end to your aphakic patient’s con- 
cern for his appearance when he gets his 
new glasses. Fit him with the “crown jewel 
of ophthalmic lenses.” 

The Panoptik Lenticular Cataract has 
a continuous front surface, like any fused 
bifocal. There is no bulbous protrusion 
in the lenticular area to gather highlights 
and shadows. Viewed obliquely, or from 
the side, the lenticular field and reading 
segment tend to disappear altogether. 

The PLC is a flatter, thinner, lighter 
lens, because of the special Bausch & Lomb 
glass combination. Center thickness is 
2mm less than that of a corresponding 
lens in regular crown glass thus reducing 
its weight. 

And the PLC is as much a treat for the 
doctor as it is for the patient. It provides 
wide latitude in power range and segment 
location. It’s a satisfaction to prescribe and 


fit. Optical centers are easy to locate where 
they belong, and the distance field has all 
the diameter required, between 28 and 
32mm. In certain cases where an adjust- 
ment of the original position may be nec- 
essary, lenses may be resurfaced because 
the reading segment is located between 
the carrier and the distance field. 

For your own examination, and for help 
in explaining lens function to patients, an 
actual cross-section sample of a Panoptik 
Fused Lenticular Cataract lens is yours for 


BAUSCH LOMB 


BAUSCH & LOMB INCORPORATED 


91110 Lomb Park, Rochester 2, N.Y. 
Sirs: Please send, without obligation, 
one of your sample cross-section 
PLC lenses. 


Name 
Address 


~ 
\ 
the asking. Mail the coupon below. 
| 
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RIGHT because Gantrisin Ophthalmic Solution promptly and effectively 
controls a broad front of micro-organisms, including such common path- 
ogens as Hemophilus influenzae (Koch-Weeks). There is little likelihood 
of bacterial resistance emerging. GANTRISIN OPHTHALMIC SOLUTION is 
stable, sterile and isotonic, buffered at the pH of tears...no stinging, no 
burning. RIGHT in common external eye disorders, such as “pink eye” 
and nonspecific conjunctivitis, punctate and dendritic keratitis, superficial 
corneal ulcers, blepharitis; a/so in ocular trauma, for prophylaxis follow- 
ing surgery and after removal of foreign bodies. 


Consult literature and dosage information, available on request, before prescribing. 


ROCHE 
Gantrisin Diethanolamine Ophthalmic Solution and Ointment LABORATORIES 
contain 4% Gantrisin®— brand of sulfisoxazole. Division of Hoffmann-La Roche Inc. 
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e edge contours... 
surface inspection... 


e lens contour comparisons... 


THOROUGH INSPECTION INSTRUMENT 


The Wesley / Jessen 


CONTA-SCOPE 


The Conta-Scope will provide the following thorough inspection 
information: 

e Comparison of the edges of two lenses simultaneously 

e Complete view of both edges of one lens 

e 360° rotation, without changing position of lens 


e View of complete surfaces of lens including peripheral and 
intermediate area 


e Direct measurement of diameter 
e Twenty times magnification 


The Conta-Scope is of optical comparator quality and will provide you with 
knowledge of the patient's reason for complaint. It will show you where to make 
adjustments. Your assistant will now be able to see the changes you desire. 
This new inspection instrument will be a tremendous time saver for you. 

No. 367-77 Price $350.00 


For further details or financing information write to: The Plastic Contact Lens 
Company, Equipment Sales Department, 5 South Wabash Avenue,Chicago 3, Illinois. 


THE PLASTIC CONTACT LENS COMPANY 


S South Wabash Avenue, Chicago 3, 
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EQUAL...” 


The familiar phrase above is often heard when a 
difficult choice is being made — it is usually 
concluded much this way .. . “let's take this one, 
it has that one feature I particularly like”. 


So it is with Tredmycin’ 


In the treatment of ocular infection, PREDMYCIN 
Ophthalmic Solution offers neomycin (0.5%) 
and prednisolone (0.2%) for prompt control 

of infection and inflammation. But PREDMYCIN 
provides one important feature more—the 
decongestant, phenylephrine (0.12%) for rapid 
paling of the patient's eye. Actually, PREDMYCIN’S 
decongestant not only improves the look and 
“feel” of the eye, but also helps allay 

irritation, check further edema and localize 

the steroid in the tissues. 


Pharmaceutically, PREDMYCIN is presented in a 
sterile, lubricating solution for rapid 

absorption . . . rapid therapeutic effect—available 
in 5 cc. plastic dropper bottles for maximum 
patient acceptance and convenience. 


In short .. . for prompt, comprehensive relie{ 
of ocular infection PREDMYCIN is a drug of choice. 


~ ALLERGAN PHARMACEUTICALS wm. Los Angeles 17, California 
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ALL NEW HAAG STREIT SLIT LAMP 


The Goldmann Aplanation Tonometer. 
Can also be mounted on all Zeiss slit lamps. 


“This slit Sie is the answer to every O hthalmologist s dream . “I am rua- 
ning out of superlatives to describe this slit lamp . . .” These and similar statements 
were made by leading Ophthalmologists when they viewed the first models of this 
all new instrument. Amongst many other features, here are a few of its outstanding 
ones: 

Oblique, horizontal and vertical optical sections 

Illumination is up to 2X brighter than in present model 

Extremely convenient arrangement of all controls 

Fixation light eliminates accommodation and convergence of patient 

Unexcelled finish and Swiss precision workmanship 


Brochures are available on request 
ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th Street New York 19, N.Y. 
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to make the most of your talents and techniques... 


A Most Significant “Signature” in Surgery 


This famous “‘Signature’’ identifies every instrument in the superb new 
line of surgical forceps created by V. Mueller. The “‘Signature’”’ line is 
made in limited supply expressly for the surgeon who seeks the same 
perfection in his instruments as he seeks in himself. This great new line 
compromises neither with quality nor with mass production economies. 
We will be pleased to send our “‘Signature’’ brochure at your request. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
DALLAS « HOUSTON « LOS ANGELES « ROCHESTER, MINN. 
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ON-THE-JOB 
HELP FOR THE 
CATARACT PATIENT 


Heretofore, one of the agonies of the post- 
cataract patient was the seemingly endless 
wait until the operated eye healed sufficient- 
ly to accept a reasonable permanent pre- 
scription. Sometimes, a clumsy, heavy, high- 
power sphere bifocal gave a measure of 
help, but without any real hope of providing 
more than a bare minimum of vision. 
Now, Vision-Ease Temporary Catarex lenses 
make it possible to provide the patient quick- 
ly and easily with the best possible vision, 
including cylindrical correction, during the 
adjustment and healing period, often allow- 
ing him to resume his work, thus minimiz- 
ing the time loss and reducing the psycho- 
logical after-effects of vision loss. 
Prescribing Catarex Permanent bifocals or 
trifocals following the use of Catarex Tem- 
poraries is logical, because these lenses are 
identical optically, eliminating vertex prob- 
lems, refitting and the necessity for the 
patient to re-adjust to a new visual pattern 
and another style of multifocal. 

For the doctor, the patient, dispenser and/or 
laboratory, Catarex Service offers many pos- 
itive benefits. Next time you are involved in a 
cataract case, ask about this splendid service ! 


Interested in the complete 
Catarex story? A qualified 
factory representative is 
available to explain this 
service in detail to interested 
| . 7 groups. Write to Vision- 
| Ease, St. Cloud, Minn. 


THE VISION-EASE CORPORATION 
St. Cloud, Minnesota | 
It is a matter of pride that Vision-Ease Multifocals are available to the professions only through estad- 


lished, ethical suppliers; Vision-Ease does not engage in any form of direct distribution and special work 
is performed only on request of a recognized Vision-Ease supplier. 
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*U.S. PATENT PENDING 


COLE CHEMICAL COMPANY 
3721-27 Laclede Ave., St. Lovis 8, Mo. 


Gentlemen: 


Please send me professional literature and samples of IODO-NIACIN. 


\ HEREVER iodides are indicated, lodo-Niacin provides 
superior results because it can be administered in full dosage 
for long terms without any danger of iodism.! 


Arteriosclerotic syndromes respond to lodo-Niacin with defi- 
nite improvement and relief of the majority of symptoms.” 


Retinal or vitreous hemorrhages and vitreous floaters show 
successful results when treated with lodo-Niacin.* 


Sinusitis, bronchitis and otitis, even severe infected cases. 
are benefited by lodo-Niacin.4 


Meniere’s disease, otitis media and otitis interna may respond 
to Iodo-Niacin.+ 


Iodo-Niacin tablets contain potassium iodide 135 mg. with 
protective niacinamide hydroiodide 25 mg. Average dose, 2 
tablets three times a day. 


Iodo-Niacin® tablets, slosol coated pink, in bottles of 100. 
Ampuls 5 cc. in boxes of 10. 


CHEMICAL COMPANY 
3721-27 Laclede Avenue 
St. Lovis 8, Mo. 
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new 
portable 
transistor 


Clini Camera 


only $195 


NOW, Jenkel-Davidson’s efficient Clini 
Camera is available with a self-contained, 
transistorized, strobe-type flash unit. No 
need to plug into house current. Just 

push a button for brilliant, color-corrected 
eye photos wherever you may be. The 

unit will perform for 40 to 50 exposures on 
only one charging and can be recharged up 
to 506 times. 


The famous J-D Clini Camera “F”, powered 
by 120v. A.C., is also available at $160.00. 


Write for complete information about the 
exclusive Jenkel-Davidson Clini Cameras. 
No obligation. 


366 POST STREET, SAN FRANCISCO, CALIFORNIA 


= — 
: LJ J-D Clini Camera “F” 
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ocular anesthetic 


rated highly for office use’ 


considered outstanding in 


ophthalmic surgery’ 
rapid 


e produces anesthesia within 2-5 minutes. 
... duration of anesthesia 30 to 50 minutes.? 


safer 


e clinical evaluation studies in various medical 
specialties (more than 5000 patients) showed 

a sensitivity of less than '/10 of 1%. e rarely 
causes irritation. e no influence on pupillary size. 


antibacterial 


e significant antibacterial action.’ 
Dyclone Solution 0.5 per cent, bottles of 1 and 8 oz. 


| > 

PENI 

PITMAN-MOORE COMPANY 
DIVISION OF 


ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 


Dyclone (dyclonine HCl) is an 
organic ketone, synthesized 
by Pitman-Moore Company. 
It is not a “caine” type 
compound. 


1. Swan, K. C.: Tr. Am. Acad. 
Opth. 60:368, 1956. 

2. Arora, R. B., et af.: E. E. N. T. 
Monthly 34:593, 1955. 

3. Florestano, H. J., and Bahier, 
M. E.: J. Am. Pharm. A. (Scient. 
Ed.) 45:360, 1956. 


| 
— 
fe 


Hygienic procedures for safe, trouble-free, com- 
fortable contact-lens wearing for your patient! 


@  Irrigate eyes with CONTOSE Sterile Irrigating 
Solution to cleanse them of dried secretions and 
mucus... 


Wash hands, then rinse thoroughly to remove all 
traces of soap or detergent. . . 


Remove lenses from soaking chamber and dis- 
card the used soaking solution daily . . . S A FE 
Wet and cleanse lenses by rubbing thoroughly 
with a liberal quantity of CONTACTISOL® 


sterile Wetting Solution, then rinse off with . 3 t | C j FE N T 


ASEPTIC 
CONTACT LENS 


TECHNIQUE 


Now, insert the moist lenses. When removing with 


lenses, wash and thoroughly rinse hands, refill 


the soaking chamber with VISTEX® Sterile 

Soaking Solution, then . . . () N TA CT i 
Remove lenses, clean and wet with CONTACTI- 

SOL,.® rinse thoroughly with sterile CONTOSE 

and replace in soaking chamber .. . C () N TQ SE 

Finally, irrigate eyes with sterile CONTOSE for 

soothing protective relief after wearing lenses. ST FX° 


CONTACTISOL INC. 


Wayne e New Jersey 


cowract 


TEAREX . . . Lubricant-Emollient CONCLEAR . . . Decongestant-Emollient ¢ VAZIN .. . Astringent-Decongestant-Emollient 


4 
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BULLETIN: PERSONAL REPRESENTATIVE OF DR. J. G. F. WORST OF HOLLAND WILL 

DEMONSTRATE NEW GONIOSCOPY AND FUNDUS CATARACT LENSES. ALSO NEW 

INDIRECT BINOCULAR OPHTHALMOSCOPE AND ELECTRIC RUST RING REMOVER. 
ACADEMY BOOTH NO. R-23 


MORE THAN 
125 T/O INSTRUMENTS 
AND ITEMS OF EQUIPMENT . 
NOW AVAILABLE 


GONIOSCOPY LENSES 


OPTICAL CHAIRS 
AND STOOLS 


BIOPTOR 
STEREOSCOPES & CHEIROSCOPES HEMISPHERIC PROJECTOR PERIMETER 


1/0 
All Titmus instruments, PROJECTOMETER @ 
WRITE TODAY proved in widespread use here AND 


FOR COMPLETE CATALOG and abroad, meet the highest CHARTS 
professional standards. 
AND PRICE LIST | 


They are available through your 
INDEPENDENT OPTICAL SUPPLIER 


OPTICAL COMPANY, INC., PETERSBURG, VA. 
One of the World’s Largest Manufacturers of Ophthalmic Materials 


TRIAL LENS SET : BINOSCOPE = 
 FOCIMETERS 
= 
OPHTHALMOMETERS 
A 
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brings you a 


A new addition to our 


STRAIGHT TOP MULTIFOCAL FAMILY 
with exclusive 


GITSON PROCESS 
ACCURACY... 


Volk CatraConoid Bifocals 


— Cataract Lenses in GLASS 


S 


Post-operative Adaptation to Cataract Lenses 
is Faster with Volk CatraConoid Bifocals 


@ No telltale bull’s-eye circle 
@ Clear, edge-to-edge distance vision 
@ Clear, wide-field, deep-focus reading vision 


Manufactured Exclusively by American Bifocal Co., Inc. 
Under the GITSON PROCESS 


AMERICAN BIFOCAL COMPANY, ue. 


Producers of Straight Top ABC Bifocals and Trifocals 


eITson 


PROCESS For Every Purpose 


1440 ST. CLAIR AVENUE e CLEVELAND 14, OHIO 


Ultracon® 
standard 
lens 


Depend on Kontur 

for continuous research 
and constant improvement 
in high quality contact 


lenses to meet your ei 


lens 
requirements how among 


the first in the field, a 
suppliers to the profession 


around the world. 


| 
j New \ 
Ultrmcon’ Optijeap 
lens 
| front cylinder) | 

AQ | 
Ultracon’ \ 
prism bifocal! 
less 


yan & 
oT 


Diamond ground, lathe turned, warp free, 
Ultracon contact lenses fit better, center better for 
quicker adaptation and more comfortable wear. 
This high quality single vision lens is available to 
your exact prescription or our standard design, 
mailed within 24 hours of receipt of order to any 


place in the world. 


A new single vision lens significantly smaller 
than any other lens now on the market (Dia. 7.9mm 
compared to the average 9.5), 30% thinner than 
standard Ultracon and made of new, harder, warp 
free material, this new development of Kontur re- 
search is especially recommended for your cases 
where metabolic disturbances are the problem. 
Write today for complete information. 


A new and effective contact lens for residual 
astigmatism. The unique prism ballast design de- 
veloped in Kontur Laboratories insures axis orien- 
tation. Normal round shape with thinner than 
standard superior edge thickness makes for good 
wearability. 


The new ophthalmic type bifocal lens with 
truncated prism ballast bottom and outside seg. 
Practical to prescribe, easy to wear, the lens of 
choice for most bifocal patients. 

Manufacturer licensed under Tuohy patent $2,510,438 and Butterfield 
patent #2,544,246 


® Trademark registered 
*Successor to 3-Angle Bifocal, now considered obsolete. Patent applied for. 


KONTUR KONTACT LENS CO, 210-12 richmond, California 


Please send me complete information on the following lenses as checked: 


[| Ultracon standard 


NAME 


Ultracon Opti-cap 


DRESS 


ADDR 
a Ultracon front cylinder 


STATE 


a Ultracon prism bifocal CITY 


| | 
| 
| | 
| | | 
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CATARACT CENTERING 


In a strong correction, chromatic aberration can 
occur in the distance portion of a bifocal as well 


as in the segment. 


We have the history of Mrs. S. who is a monoc- 
ular cataract case. She has very good vision in the 
operated eye and little or no vision in the other 
eye. The aphakic eye requires + 11.50 on + 3.00 
axis 175 with + 3.00 add for reading. 


This correction gave excellent near and distance 
vision but, with the bifocal lens, the patient com- 
plained at once that everything she looked at was 
tinged with blue. Surprisingly, objects viewed 
through the distance lens were just as blue as 
those seen through the bifocal segment. 


An examination of the lens revealed no grinding 
defects. The surfaces were well polished and the 
correction and axis were perfect. However, a 


check of the centering revealed that when the pa- 


“Uf it’s a lens problem, 


tient looked straight ahead the optical center of 
the lens was 3 millimeters off the visual axis. 
This poor centering resulted in 6 prism diopters 


of error. 


Before making a new lens for Mrs. S. this prism 
was neutralized by placing a 6 degree prism base 
in over the lens to offset the 6 degree error which 
was base out. The patient reported immediately 
that the blue cast was gone. 


A new lens, perfectly centered, was made and the 
patient reports no chromatic aberration what- 


soever. 


Cases like this point up the fact that proper cen- 
tering is just as important in monocular fitting as 
in binocular fitting. Too often, badly centered 
lenses are passed on to the patient with the false 
justification that since only one eye was being 
used the centering was of no importance. 


let's look at it together” 


THE HOUSE OF VISION—MAKERS OF PRESCRIPTION GLASSES FOR THE 
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in ocular disorders 
“probably 
the safest 
of the 
commonly 


used 
sympathomimetic 


drugs...’ 


Neo-Synephrine Ophthalmic 


Brand of phenylephrine hydrochloride 


Decongestant and mydriatic 


Neo-Synephrine Ophthalmic in dilute solution (4% per cent) 
has a mild decongestive effect without causing appreciable 
mydriasis. Stronger solutions produce a prompt and 
short-acting mydriasis that is almost entirely free from 
cycloplegia. Nontoxic in therapeutic doses, Neo-Synephrine 
Ophthalmic does not produce unpleasant or alarming side 
reactions, lose effectiveness on repeated administration or 
cause compensatory vasodilatation after vasoconstriction. 


The low surface tension of the emulsion and the aqueous 
vehicles permits prompt, uniform spreading over the entire 
conjunctival surface. 

Five dosage forms provide wide application in ophthalmology. 
All are available in glass bottles with dropper and, except 
for the emulsion, in Mono-Drop® squeeze bottles that 
eliminate dropper contamination and simplify instillation. 

Ye per cent solution. Decongestive collyrium for rapid relief 
of burning, itching and smarting. 

2.5 per cent solution. For short-acting mydriasis in refraction, 
ophthalmoscopy, surgery and in provocative test for angle 
block in glaucoma. 

10 per cent solution (plain or viscous) and emulsion. 

For rapid powerful mydriasis and decongestion. In uveitis: 
with atropine, for freeing recently formed posterior synechiae 
and preventing their formation. In glaucoma: for temporarily 
reducing intra-ocular tension. For use in surgery. 

1. Gordon, D. M.: Am. J. Ophth. 47:536, April, 1959. 


(| LABORATORIES 
New York 18, N.Y. 


Neo-Synephrine (brand of phenylephrine), and Mono-Drop, trademarks reg. U. S. Pat. Off. 
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THE LIMBAL AREA* 


WH£«ITH PARTICULAR REFERENCE TO THE TRABECULAR MESITWORK 


IN HEALTH 


AND DISEASE 


Tue XIV Francis |. Procror LECTURE 


(GEORGIANA DvorAK THEOBALD, M.D. 
Oak Park, Illinois 


Part | 


To be chosen to deliver the XIV annual 
Francis |. Proctor Lecture is an honor which 
| deeply appreciate and humbly accept in my 
own name and proudly accept in the name of 
all women who have—or are—practising 
medicine and especially those women physi- 
cians who have chosen the specialty of oph- 
thalmology. 

Although | did not know Dr. Proctor per- 
sonally, | know and have known a number of 
his followers. It has been said that the life 
of a great man continues in the achievements 
of his disciples. That Dr. Proctor’s influence 
will remain alive through many generations 
is attested by the contributions of the great 
ophthalmic institute which bears his name. 


The subject | have chosen for the XIV 
Francis |. Proctor Lecture, “The limbal 
area: With special reference to the tra- 
becular meshwork in health and disease,” is 
one which | approach with trepidation for | 
have few recent original observations to con- 
tribute to the subject which I shall discuss. 
Moreover, within the last couple of years 
the Francis |. Proctor Laboratory has re- 
ported some remarkable research, utilizing 
the advanced technique of electron micros- 
copy, which has contributed to our knowl- 
edge of the anatomy and physiology of the 


* Presented at the University of California Med- 
ical Center, San Francisco, December 4, 1959. 
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tissues of the intercalary portion of the eye 
which ophthalmologists are accustomed to 
designate as the limbus. 

The importance of the limbus is based on 
its function as an outflow area for the aque- 
ous humor. To refresh our minds on the 
anatomic structure of the limbal area, let us 
turn to the pages of Fuchs’ textbook to learn 
that the limbus is at the periphery of the 
cornea where the conjunctiva ends in a sharp 
edge; the conjunctiva sclerae is loosely ad- 
herent to its substratum. 

The tissues of the sclera and cornea are 
very much alike, and moreover at the corneal 
margin pass into each other without sharp 
line of demarcation. They are chiefly dis- 
tinguished by the arrangement of the fiber 
bundles which are more regular in the cornea 
than in the selera. 

nough for the textbook anatomy. To 
the laboratory worker, the limbal area means 
a two-mm. area the entire thickness of the 
scleral side of the corneoscleral junction ; 
and the corneoscleral junction is an imagin- 
ary line drawn from the end of Bowman's 
membrane to the end of Descemet’s mem- 
brane. In this area are four plexuses of ves- 
sels, the anterior three of which have to do 
with nourishing of the cornea. They are 
(1) the conjunctival plexus in which the 
arteries and yeins become engorged in con- 
junctival inflammation and superficial kera- 
titis ; (2) the episcleral vessels which, in fact, 
are in Tenon’s capsule, are also involved in 


GEORGIANA DVORAK THEOBALD 


severe superficial keratitis; (3) the intra- 
scleral vessels which cannot be seen clinically 
except in deep keratitis when the vascular 
branches form broom-straw vessels in the 
depths of the cornea; (4) the fourth plexus 
is the one connected with Schlemm’s canal 
and is known as the deep intrascleral plexus. 
These four plexuses anastomose with each 
other more or less freely. 

It was only after the slitlamp was invented 
that it was possible to detect the fine vascular 
loops adjacent to the cornea. Vogt in his 
Atlas of Slitlamp Microscopy took great 
pleasure in describing the fine capillary loops 
at the corneoscleral junction. Among other 
things he notes: 

“The greater part of the vessels of the 
limbal zone of the normal eye, when at rest, 
contain no blood. Often we may see vessels 
that at times contain short columns of blood, 
again they are empty... . On irritation of an 
area, by rubbing with the eyelid, the follow- 
ing observations have been made: For a few 
seconds there is no change, then the vessels 
gradually fill with blood. If the massage is 
sufficient, the whole capillary network which 
was heretofore invisible appears in a distinct 
manner, as if it were injected with an arti- 
ficial coloring matter.” 

So much for the slitlamp appearance of 
the blood supply of the limbal area—that 
two-mm. area the entire thickness of the 
scleral side of the corneoscleral junction— 
the imaginary line drawn from the end of 
Bowman’s membrane to the end of Desce- 
met’s membrane. 

In the normal eye, this area can be divided 
into four layers: (1) the conjunctival layer 
which is placed loosely over the (2) epi- 
scleral layer; (3) the scleral tissue ; and (4) 
the trabecular meshwork. 

It is this fourth layer—the trabecular 
meshwork at the angle of the anterior cham- 
ber—which is not only the most important 
of the four layers of the limbus but in many 
respects is one of the most important struc- 
tures in the eye. 

The trabecular meshwork lining the an- 


terior portion of the angle of the anterior 
chamber, is known by many names: pecti- 
nate ligament, spaces of Fontana, sclero- 
corneal trabeculae, scleral and uveal mesh- 
work, cribriform ligament, and so forth. 

Of these many designations, trabecular 
meshwork is the one now in most general 
use. 

The trabecular meshwork has two func- 
tions: (1) Its spaces permit passage of aque- 
ous humor from the anterior chamber into 
the canal of Schlemm; and (2) its fibers 
form a ligament for the ciliary muscle. 

On section, the trabecular meshwork is 
triangular. Its apex lies in the cornea, just 
anterior to the end of Descemet’s membrane. 
The meshwork widens posteriorly ; the outer- 
most trabeculae insert into the scleral spur, 
and the innermost trabeculae form the liga- 
ment for the ciliary muscles. 

It has been observed that contraction and 
relaxation of the circular fibers of the ciliary 
muscle cause a widening and narrowing of 
the intratrabecular spaces and possibly cause 
a pumping action to facilitate the outflow of 
aqueous. The trabecular meshwork is a 
fenestrated structure. Its appearance on cross 
section has been likened to ““wovenwork” and 
to “sponge pores.’ There are many openings 
large enough to admit one to four blood 
corpuscles into the intratrabecular spaces 
from the anterior chamber. 

The three-dimensional qualities of these 
openings and spaces are difficult to hold in 
mind during microscopic study. But it is 
only by so doing that one can get a true 
picture of this labyrinth of aqueous path- 
ways. 

In 1910 Virchow reported that the tra- 
becular meshwork consisted of a scleral 
meshwork, or corneoscleral trabeculae, which 
is the outer portion connected with the 
scleral spur; and the uveal meshwork, or 
rudimentary pectinate ligament, which is the 
inner portion terminating in the ciliary body 
and iris root (Ashton, 1956). 

In a recent study (1954) Burian, Braley 
and Allen, while agreeing with Virchow’s 
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subdivision, described four groups of tra- 
becular fibers, three of which had attach- 
ments to the uveal tract, one group having 
an inconstant posterior termination. In some 
instances all of the fibers passed into the tip 
of the scleral spur; in others, a third to a 
half of the fibers merged with the connective 
tissue surrounding the meridional fibers of 
the ciliary muscle. 

According to Salzmann (1912) the mesh- 
work forms a three-sided prismatic band: 
Anteriorly, the edge is extremely sharp and 
unites with Descemet’s membrane and the 
adjacent corneal lamellae. Posteriorly, tra- 
beculae extend to unite with the scleral spur, 
the anterior surface of the ciliary body, and 
indirectly with the root of the iris. The outer 
surface borders directly upon corneal and 
scleral tissue and upon the inner wall of 
Schlemm’s canal or the loose tissue sur- 
rounding it. The inner surface is free and is 
in contact with the aqueous humor of the 
anterior chamber. 

Ashton (1956) refers to the work of 
Busacca, Francois, Troncoso, Burian, Kron- 
feld, and others on the gonioscopic appear- 
ance in the area of the meshwork and de- 
scribes the trabecular band and the ciliary 
band, as seen gonioscopically. Ashton (1956) 
then goes on to describe the shape and ori- 
entation of the fibers and remarks that 
“whereas the shape, limits, and subdivisions 
of the trabeculae have, in general, been ac- 
cepted by all authors, two different opinions 
have been expressed concerning the shape 
and orientation of the fibers themselves.” 

Early authors came to the conclusion that 
the flat bands of tissue in the scleral mesh- 
work are predominantly circular in arrange- 
ment, that is to say parallel to Schlemm’s 
canal; later authors seem to imply that the 
meshwork is formed of anteroposterior rods. 

We find, therefore, from the descriptions 
of many authors that the trabecular mesh- 
work begins in the posterior layer of the 
cornea just anterior to Descemet’s mem- 
brane and fans out posteriorly, part of the 
fibers ending in the scleral spur and part 


entering the ciliary body to become the liga- 
ment for the radial and circular muscle 
bundles. 

Recently, Vrabec has written that “as the 
corneal endothelium approaches the periph- 
ery it passes over the margin of Desce- 
met’s membrane into the trabecular mesh- 
work where its cells undergo a transition in 
shape in that they become elongated in the 
meridional direction. The cement substance 
often increases in thickness and may cover 
the whole surface of the cells with a thin 
argyrophil layer; this cement might possibly 
aid in the flow of aqueous fluid over this 
area.” 

In 1958, Garron, Feeney, Hogan and Mc- 
Ewen by electron microscopy concluded that 
the cells of the endothelium lining the inner 
wall of Schlemm’s canal differ somewhat 
from the cells covering the trabeculae. The 
cytoplasm of the canal cells contained one or 
more giant vacuoles which often gave them 
a “signet ring’ appearance. The vacuolated 
space within the cells appeared to be devoid 
of material opaque to electrons. 

Summarizing a recent study by Unger and 
Rohen (1958) we learn that there are three 
different tissue formations in the trabecular 
meshwork integrated into a functional unit: 

1. An elastic network representing the 
mechanical bases of the trabeculae. This 
reticulum is capable of expansion or con- 
traction. 

2. A system of endothelial cells which is 
continuous from the cornea through the 
trabecular system, Schlemm’s canal and to 
the iris. 

3. Light microscopically homogenous sub- 
stances enveloping the elastic fibers and 
forming flat lamellas. 

These authors refer to the work of Grau- 
mann and Rohen who described (a) a cen- 
tral ground substance lamella, and (b) a 
superficial subendothelial basement mem- 
brane (termed by them a glass membrane) 
which communicates with another basement 
membrane situated between Descemet’s mem- 
brane and the corneal endothelium, and sup- 
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pose the existence of an “endothelial base- 
ment membrane system’ for which laws 
similar to those for the walls of the capil- 
laries may be valid. 

Unger and Rohen believe that the two sets 
of tissue most important to aqueous circula- 
tion are the (1) endothelium and (2) the 
“glass” basement membrane. They conclude 
that the endothelium is capable of vital stor- 
age and hence ought to be designated as 
retothelium. The cells are able to increase, 
multiply and desquamate and are thus capa- 
ble of producing structural alterations. The 
“glass membrane, comparable to a_base- 
ment membrane, can react by an increase of 
substance. 

In 1958 Garron, Feeney, Hogan and Mc- 
Ewen, in reporting their initial electron mi- 
croscopic study of the human eye, deseribed 
a mountage of a 70x by 65 area of trabecu- 
lar tissue bordering on Schlemm’s canal. 
They pretace their observations by quoting 
Salzmann’s classical description which sepa- 
rates the individual trabeculae into four ele- 
ments (1) collagen core, (2) elastic fibers, 
(3) glass membrane and (4) endothelial 
covering, and go on to say that they could 
confirm Salzmann’s four-component §ar- 
rangement of a trabecular fiber only so far 
as the collagen core and the outer endothelial 
covering were concerned. 

Garron, Feeney, and Goldberg compared 
thin sections of human trabecular material, 
stained and viewed by phase microscopy, 
with the findings of electron mucroscopy. 
These studies suggested that the scleral 
meshwork “fibers” do not possess a Desce- 
metlike layer beneath the endothelium nor 
an elastic tissue layer outside the collagen 
core. Standard staining techniques for the 
identification of elastic tissue also stain a 
nonelastic material outside the collagen core. 
This material was unknown until recent 
studies by electron microscopy showed it to 
be present. 

In recent years, too, there have been some 
most interesting studies on the innervation 


of the trabecular system of the chamber 
angle. 

In 1954 Vrabec made a systematic search 
for nerve fibers in the corneoscleral and 
uveal trabeculae of human and animal eyes 
and identified a rich network of fibers with 
sensory nerve endings between the layers ot 
the trabecular system. He was able to trace 
the fibers back to the ciliary body or the 
supraciliary space. 

Holland, von Sallmann and Collins re- 
ported, in 1956, their studies on the innerva- 
tion of the chamber angle in four classes of 
vertebrate eyes. They showed the innerva- 
tion to consist of a plexiform arrangement 
of delicate preterminal and terminal axons 
which were interwoven in different planes 
and ended as free axonal filaments. Free 
nerve endings were shown beneath the endo 
thelium of Schlemm’s canal and within the 
trabecular meshwork that forms the inner 
wall of Schlemm’s canal. These workers di 
rected attention to the possible role of nerve 
fibers and endings in the regulation of intra. 
ocular pressure. 

Indeed the past decade has seen the re 
porting of many extraordinary studies on 
the trabecular meshwork and its role in nor- 
mal and glaucomatous eyes. Rones has pub- 
lished a perceptive paper on “A mechanistic 
element in trabecular function.” Zimmerman 
has demonstrated beautifully that hyaluronic 
acid occurs in the trabecular meshwork and 
speculates whether this substance influences 
the facility of aqueous outflow or whether 
its shock-absorbing and lubricating func 
tions might be important in keeping open 
the pathways from the anterior chamber to 
the canal of Schlemm. Becker and _ his 
group in Saint Louis have reported fine 
work in this held, especially on the facility 
of outflow, carrying on the work brilliantly 
conceived and still painstakingly pursued by 
Grant of Boston. In Europe, Goldmann, 
Ashton and his co-workers, Frangois, Unger 
and Rohen, to mention only a few of the 
many tireless workers in this field have con 
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tributed much to our knowledge. It is with 
regret that their work cannot be discussed 
in detail but time permits me no more than 
cursory mention of any portion of the tra- 
becular meshwork other than the canal of 
Schlemm and its outlets—the inner canals of 
Sondermann. 


Part I] 


Just as the trabecular meshwork may be 
considered the most important of the four 
tissue layers of the limbus, so one might 
consider Schlemm’s canal the most impor- 
tant part of the trabecular meshwork. Cer- 
tainly it is the part about which the greatest 
controversy has raged. 

In 1830 Schlemm drew attention to a 
canal existing in the human eye in almost 
the same region as the canal which Fontana 


had described in animals. Schlemm called 
the canal the sinus venosus. 
Most textbooks picture the canal of 


Schlemm as an oval slit with no connection 
with other vessels. Study of serial sections 
shows the canal to be a plexiform, varicose 
structure. 

The posterior surface of the canal of 
Schlemm is the trabecular meshwork. Its 
anterior surface is the sclera. The anterior 
surface of the canal gives rise to vessels 
which carry the aqueous from the canal to 
the anterior ciliary veins and through the 
ciliary body to the vorticose veins. These 
vessels are called external collector channels. 


IXXTERNAL COLLECTOR CHANNELS 


From 25 to 35 in number, the external 
collector channels arise around the entire 
circumference of the canal of Schlemm at 
irregular intervals. There may be from three 
to five within one mm. and then none for 
two mm. For each external collector channel 
there are about five inner canals of Sonder- 
mann. 

The collector channels anastomose into a 
very complex deep intrascleral plexus before 
sending branches either to meet the anterior 


ciliary veins or to pass into the ciliary body. 
When a branch reaches the scleral surface, 
it is called an “aqueous vein.” 

Since the almost simultaneous, although 
independent, clinical findings of aqueous 
veins in normal and pathologic eyes by 
Ascher (1941) and Goldmann (1946) other 
workers have been stimulated to make de 
tailed anatomic studies of these physiologic 
connections between the canal of Schlemm 
or the meshwork surrounding it and the 
episcleral plexus. Thomassen and Bakken, 
by injecting India ink into the anterior 
chambers of four eyes, found that aqueous 
veins originated from Schlemm’s canal and 
histologically found no difference between 
aqueous and other veins. 

Ashton, using Neoprene casts for his 
work, showed that two of the veins he stud- 
ied were seen to arise directly from 
Schlemm’s canal by a hook-shaped type of 
origin. Four other aqueous veins did not 
arise directly from Schlemm’s canal but 
were connected to it by an anastomotic 
branch between the superficial and deep 
scleral plexus. All aqueous veins described 
by Ashton were of the striated or laminated 
variety. Ashton concluded that his findings 
confirmed Ascher’s belief that the occasional 
branches between the superficial and deep 
scleral plexuses are the anatomic substrata 
of at least a great many of the aqueous 
veins. 

Theobald constructed a model from serial 
sections, showing the origin of an aqueous 
vein from the canal of Schlemm. This vein 
zigzagged through the sclera to the scleral 
surface in an almost perpendicular manner. 
There is an extensive literature on this sub- 
ject which Theobald brought up to date in 
1955. 

Although the outer wall of Schlemm’s 
canal with its aqueous veins is anatomically 
well known, this knowledge is not valuable 
for its inner wall—the one separating the 
canal from the anterior chamber. Most 
theories about the outflow of the aqueous 
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humor through the scleral trabeculae toward 
the canal of Schlemm are based upon differ- 
ent hypotheses but none of them seems to be 
proved with certainty. 

By far the most important problem in 
connection with the physiologic functions of 
Schlemm’s canal is to determine the part it 
plays in the elimination of intraocular fluids, 
especially the aqueous. Ever since the dis- 


_.covery of the canal, a controversy has sur- 


rounded its role in the elimination of fluid 
from the anterior chamber and many in- 
vestigators by injecting various substances 
into the anterior chambers of experimental 
animals have sought to prove or disprove 
the existence of open communications be- 
tween the anterior chamber and the canal. 

Schwalbe (1870), believing the canal to 
be a lymphatic vessel, although normally 
empty, by exerting gentle pressure suc- 
ceeded in injecting the canal and anterior 
ciliary veins with dye solution introduced 
into the anterior chamber. In this way he 
affirmed the existence of these connections. 
In 1895 Leber stated that what Schwalbe 
and his followers considered an open com- 
munication was in reality an osmosis due to 
differences in pressure between the anterior 
chamber and the anterior ciliary veins. Later 
Schwalbe was inclined to adopt Leber’s 
theory. 

Sondermann in 1933 took an entirely dif- 
ferent view. He asserted that in the angle of 
the anterior chamber the pressure is nor- 
mally in equilibrium, and is modified only 
under the influence of systolic and diastolic 
variations. This change in pressure produces 
the phenomenon of filtration. Sondermann 
was of the opinion that Schlemm’s canal 
contains aqueous humor, and that the pres- 
sure in it is less than that of the ciliary veins 
at the point of their departure from the 
sclera. The aqueous humor is drawn into 
Schlemm’s canal by filtration and not by 
osmosis. 

To solve the question of the elimination 
of the fluid of the anterior chamber, Sond- 
ermann injected red blood corpuscles into an 


ape’s eye, and was convinced that the con- 
tents of the chamber passed into Schlemm’s 
canal. Unlike India ink and similar fluids, \ 
blood has the advantage that it is not a 
foreign body and does not cause irritation 
and create unphysiologic conditions. Sonder- 
mann believed that Schlemm’s canal with its 
inner and outer canals is the chief means of 
absorption, while only secondary importance 
could be ascribed to the iris. 

The literature of the years intervening be- 
tween the work of these early investigators 
and present-day studies is replete with re- 
ports of the results of various injection and 
perfusion experiments. To list all of them 
would take far more time than has been 
allotted to the delivery of this lecture. It 
seems pertinent, however, to mention more 
briefly than they deserve some of the more 
recent contributions to this field. 

In 1955 Francois and his co-workers stud- 
ied the anatomic relations of the inner wall 
of Schlemm’s canal by microradiography, 
and they found that, after injection of 
Thorotrast or Angiopac irfto the anterior 
chamber of the eye, or directly into 
Schlemm’s canal, and after study of the 
microradiographic patterns, that (1) a direct 
communication exists between the anterior 
chamber and Schlemm’s canal and (2) on 
the level of the scleral trabeculae there is a 
system of clefts which empty by orifices into 
Schlemm’s canal, and (3) the diameter of 
these orifices measures more than 1.5y and 
less than 2,25y. 

Grant (1955) investigating the facility of 
flow through the trabecular meshwork at- 
tempted to evaluate the role of the corneo- 
scleral meshwork as an anatomic factor in 
resistance to aqueous flow and concluded 
that the trabecular meshwork offers little 
resistance to aqueous outflow, but that the 
principal resistance is probably in the im- 
mediate outlets from Schlemm’s canal. 

Peter, Lyda and Krishna (1957), using 
the perfusion technique of Barany, investi- 
gated the effect of uniform-sized latex par- 
ticles on the resistance of the anterior 
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chamber angle in enucleated rabbit eyes. The 
particles were 0.13, 0.26, 0.36, and 0.88 in 
diameter. They found no significant correla- 
tion between the diameter of the particle 
used and the change in resistance to flow. 
Adding hyaluronidase to the perfusate pro- 
duced no change in resistance in latex- 
treated eyes. Intercameral perfusion of enu- 
cleated rabbit eyes with latex particles of 
less than one wu in diameter and their micro- 
scopic study revealed the particles to be 
found in the trabecular meshwork as well as 
in the scleral and episcleral vessels. It ap- 
peared that the greatest degree of resistance 
to latex perfusion occurs in the region of 
the inner wall of Schlemm’s canal. 

In his discussion of this paper, Ashton 
remarked that “it would appear that the de- 
gree of porosity of the meshwork is depend- 
ent not only upon the pore size but also upon 
the width of the intratrabecular spaces, which 
necessarily varies with the degree of com- 
pactness in the meshwork. . . . | wonder 
whether injection of Neoprene into the 
anterior chamber might not compress the 
meshwork to such a degree as to give an 
entirely false impression of its normal 
porosity.” 

In January, 1959, Karg, Garron and co- 
workers perfused 12 human eyes obtained 
from the eye-bank with graded latex micro- 
spheres of various sizes. Particles of 1.2 
and smaller in diameter passed through the 
eye without appreciable loss in concentra- 
tion. There was some interference with the 
passage of 1.8 and 3.0y particles, as they 
emerged noticeably less concentrated than in 
the original perfusion fluid. Particles 5.6y 
in diameter did not perfuse. 

Sondermann (1933) was the first to de- 
scribe definite communications between the 
canal and the trabeculae. He found that the 
inner canals, which now bear his name, are 
lined with endothelium. They branch off at 
right angles to the canal and then immedi- 
ately run parallel to the course of the canal. 
The inner canals are narrower and usually 
more numerous than the external channels 
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and they are in open connection with the 
fissures of the trabeculae. 

If some think (Schwalbe, 1870) a direct 
communication exists by a system of tra- 
becular clefts, others (Rochon Duvigneaud, 
1893) agree with either an osmotic process 
for noncolloidal substances (Friedenwald, 
1936), or a diffusion process, or a filtration 
process (Fortin, 1942), or an ultrafiltration 
process. 

Theobald (1934) and Thomassen and 
Bakken (1951), among others, confirmed 
Sondermann’s observation that there exists 
a direct communication. 

In 1956 Francois, et al., after studying the 
influence of hyaluronidase on the permea- 
bility of the inner wall of Schlemm’s canal 
concluded that, following use of this sub- 
stance: (1) The trabecular clefts and their 
orifices at the level of the inner wall of 
Schlemm’s canal are enlarged but only in a 
poor manner; (2) the permeability of the 
connective tissue building up to trabeculae 
has increased; (3) there is no evidence that 
new orifices are added to those already 
existing, but that the passage of the contrast 
fluid occurs in a more direct manner. 

Flocks (1956), studying tangential sec- 
tions, concluded that the endothelial-lined 
inner canals described by Sondermann as 
direct communications between the anterior 
chamber and Schlemm’s canal were arte- 
facts; in tangential sections no such struc- 
tures were seen. Flocks is of the opinion 
that the openings in the canals as pictured 
by Sondermann and by Theobald are too 
large, since they measure 10p to 25yp. 

It is difficult, in my opinion, to evaluate 
tangential sections because all land marks 
are absent. 

In 1958, Garron and co-workers, using 
1.0 by 1.0 by 3.0-mm. specimens for electron 
microscopy appeared to confirm that small 
pieces of tissue may not give all the findings. 
They said that, since they had previously 
demonstrated by other means the openings 
which complete the pathway of the aqueous 
humor from the anterior chamber into the 
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canal of Schlemm, it was interesting that 
there was no evidence of such openings in 
the electron micrographs. They did not re- 
gard this as surprising, however, since the 
chance of finding one of these openings in a 
thin section is remote. 

To illustrate this, Theobald (1934) con- 
structed a diagram from 810 serial sections. 
his diagram shows that the external collec- 
tor channels are distributed in a very uneven 
manner about the entire circumference of 
the canal of Schlemm system. There are 
areas where the collector channels are more 
than two mm. apart, and several areas where 
there are as many as four collector channels 
in one mm. When choosing biopsies at ran- 
dom, one may not be fortunate enough to 
choose the mm. with four collector channels 
but may choose the two mm. in which there 
is no vascular drama. In this particular eye 
there were 29 external collector channels. 
The passages we call the inner canals of 
Sondermann number about five to each col- 
lector channel. The inner canals of Sonder- 
mann do not pass like tubules through the 
depths of the meshwork. The name (Son- 
dermann’s canals) is applicable to the break 
in the outermost layers of the trabeculae 
where these minute channels immediately 
become a part of the intratrabecular spaces, 
which many authors liken to the pores of a 
sponge. In describing these openings, Son- 
dermann wrote “they leave the canal at right 
angles and immediately become parallel to 
it.” His illustration was diagrammatic, pic- 
turing the pathway from the anterior cham- 
ber to the canal. 

Ashton in his 1956 study reported that 
“numerous sections were seen in which a 
pore in the inner wall of Schlemm’s canal 
opened freely into an intratrabecular space. 
Furthermore, in other cases, a few red cells 
were seen lying within the canal in a random 
fashion, while adjacent to them, in the near- 
est intratrabecular space, were seen other 
red cells, so oriented as to suggest that they 
were in fact trapped between two laminae of 
the meshwork. This appearance was seen in 


eyes in which no blood was present im the 
anterior chamber, and it therefore seems 
clear that the red cells must have gained 
access to the intratrabecular spaces from the 
canal of Schlemm. Serial sections of a nor 
mal post-mortem eye confirmed the impres 
sion of the existence of channels leading 
from the canal of Schlemm into the intratra 
becular spaces.” 

In August of this year, Unger and Rohen 
continued their work on the trabecular mesh- 
work in a paper on “Studies on the histology 
of the inner wall of the canal of Schlemm.” 
Fourteen eyes enucleated because of tumors 
or perforating injuries were studied with 
regard to the normal structure of the mesh- 
work, especially the inner wall of Schlemm’s 
canal by means of tangential sections. In the 
“pore tissue”’ of Flocks of the outermost 
part of the trabecular meshwork there were 
endothelial-lined tubes which are probably 
identical with the internal canals according 
to Sondermann, as yet described only im 
cross section, and they often observed Son- 
dermann’s internal canals in series of sec 
tions of the trabecular meshwork and, there 
fore, held them to be permanent structures. 
They believe that “these passages are not 
merely pores, but rather pathways which 
tend to establish in the mazelike spaces of 
the meshwork the shortest possible connec- 
tion between the chamber and the canal via 
a strip of openings.” 

Figures 1, 2, 4, 5, 6, and 7 illustrate find- 
ings on the canal of Schlemm and Sonder- 
mann’s canals which have been confirmed by 
various authors. 


Part III 


All of these discussions and controversies, 
experiments, studies and investigations of 
the limbal area and particularly of the tra- 
becular meshwork and the canal of Schlemm 
have one common purpose and that is, of 
course, to correlate the anatomic structure 
and physiologic functions of this area with 
the pathogenesis of glaucoma, as well as 
other diseases of the eye. 
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Fig. 1 (Theobald). Photomicrograph of normal 
eye, showing absence of blood in the anterior 
chamber. 


Vogt in his Atlas of Slitlamp Microscopy 
(1921) was among the first authors using 
modern techniques to describe diseases of the 
limbal area. Among other things he tells us 
about the gerontoxon which is adjacent to the 
limbus and about the role the limbal vessels 
play in inflammations of the cornea and in 
iridocyclitis. In advancing age, Vogt notes 
senile changes occurring in the limbus ; there 
may be pigment and/or calcium deposits. The 
pigment extends into the clear interval of the 
cornea, as well as the gerontoxon. 

In the literature of the years since Vogt 
there are hundreds of references to the role 
of the limbal area in the diseased eye. Re- 
grettably much of this work cannot now be 
mentioned. However, these many authors 
have contributed the groundwork for much 
of the research of the last five years. 

In 1955, Teng, Paton and Katzin reported 
on the primary degeneration in the vicinity 
of the chamber angle as an etiologic factor in 
wide-angle glaucoma. Microscopic study of 
from three to 20 slides from each of 2,792 
eyes revealed a type of degeneration in many 
so-called normal eyes which these authors 
could not find previously reported. The in- 
cidence of the change was fairly high after 
the age of 40 years. The location of the de- 


generation was in the drainage area and was 
most often found in the external portion of 
the trabecular meshwork where the fibers 
were usually thinner and more compactly 
arranged. 

Although Teng and co-workers demon 
strated degeneration of collagen and elastic 
fibers, they weré tnable to describe the na 
ture of the degeneration. These same authors 
were able to study serial sections from the 
eyes of three patients with early wide-angle 
glaucoma and found them to exhibit the same 
type of degeneration in more extensive and 
advanced forms. Early in 1957, these same 
authors reported on the fourth case of this 
type. 

The changes Teng and his associates ob 
served were proliferation of the endothelium 
and a strong tendency toward adhesion b« 
tween the trabecular spaces, the walls of 
Schlemm’'s canal, and the walls of the col 
lector channels. 
passages were obliterated. There were signs 
of recanalization in the collector channels 
but it did not seem extensive enough to re 
establish outflow. 


by these processes many 


Fig. 3 (Theobald). The inner canals as described 
by Sondermann leave the canal of Schlemm at 
right angles, immediately becoming parallel to it. 
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Fig. 4 (Theobald). A and B are adjacent sections from the same eye and show a 
Sondermann’s canal entering Schlemm’s canal at the center. 


Theobald and Kirk (1956) reported thick- 
ening and sclerosis of the trabeculae and 
compression of the collector channels in the 
sclera in their study of eyes with primary 
open-angle glaucoma. They noted narrowing 
of Schlemm’s canal and a spongy edema of 
the external trabeculae, with pigment de- 
posits in this area. They concluded that hy- 
pertrophy and sclerosis of collagenous fibers 
of the sclera, associated with aging, com- 


presses and narrows intrascleral veins, pro 
ducing glaucoma (fig. 8). 

In 1958, Flocks, in reporting his study on 
the pathology of the trabecular meshwork 
in primary open-angle glaucoma, confirmed 
the findings of Teng, Paton and Katzin, but 
noted that thickness of the trabecular beam 
and sclerosis of the trabeculae, as reported 
by Theobald and Kirk, were not invariably 
present. As the result of his study, Flocks 


Fig. 5 (Theobald). A and B are adjacent sections from the same eye and show a Sondermann’s canal 
entering Schlemm’s canal at the posterior end. 
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Fig. 6 (Theobald). Photomicrograph, showing inner canal entering canal of Schlemm 
and an external channel on its anterior surface. 


proposed a new theory for the pathogenesis 
of primary open-angle glaucoma in which he 
suggested that persons destined to have this 
disease possessed relatively vulnerable tra- 
beculae which could be injured by levels of 
intraocular pressure that ordinarily would 
not damage the trabeculae or optic nerve. 
When the curve of intraocular pressure, 
which normally slowly rises with advancing 
age, reaches the point where enough trabecu- 
lar degeneration has occurred to cause in- 
sufficiency of the pressure-regulating mech- 
anism, progressive glaucoma is instituted. 
In Flocks’ opinion, changes in the trabecular 
meshwork are secondary to the elevated pres- 
sure which is probably secondary to failure 
of the pressure-regulating mechanism. 

In September, 1958, Kornzweig, Feld- 
stein and Schneider reported on the pathol- 
ogy of the angle of the anterior chamber in 
primary glaucoma. They were able to obtain 
eyes which had been affected by simple glau- 
coma and acute episodes of congestive glau- 
coma, without surgical intervention. They 
had 11 such eyes from seven patients. The 
trabeculae of all their sections showed vary- 
ing degrees of thickening and sclerosis, with 


corresponding narrowing and obliteration of 
the intratrabecular spaces. Pigment granules 
and cells were present to some extent in all 
eyes and were scattered throughout the tra- 
beculae. Schlemm’s canal showed varying de- 
grees of patency, from normal to almost 
complete occlusion. When it was occluded, 


Fig. 7 (Theobald). Sondermann’s canal enters ca- 
nal of Schlemm at center and external channel 
leaving at center. 
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the cause seemed to be endothelial prolifera- 
tion or compression by thickened or degen- 
erated trabeculae. All of these factors, by 
narrowing or occluding the outflow channels 
for the aqueous from the anterior chamber, 
may help to raise the intraocular pressure. 

In 1958, Unger and Rohen, in a paper 
previously mentioned in this lecture, re- 
porting on the pathologic reactions in the 
trabecular meshwork said that the equatorial 
elastic reticulum, which represents the me- 
chanical basis of the trabeculae, changes 
very little in case of disease, while the endo- 
thelium and the “glass” membrane con- 
nected with it show characteristic reactions. 
The “glass membrane, comparable to a base- 
ment membrane shows an increase of sub- 
stance in various cases of glaucoma, as well 
as in globes enucleated because of tumors or 
perforating injuries. In eyes with absolute 
glaucoma this process reaches extreme de- 
grees, so that, in this way, too, the angle 
becomes obliterated. The increased resistance 
to outflow might thus be explained morpho- 
logically.” 

In a recent study soon to be published, 
Unger and Rohen continue their investiga- 
tion of the trabecular meshwork on biopsy 
material obtained in 50 cases of simple glau- 
coma by Elliot trephination. Histologic ex- 
amination of this material permitted the 
authors to observe two types of alteration 
(1) changes in the “glass” membrane of the 
trabecular meshwork, with or without in- 
tratrabecular adhesions and (2) changes in 
the inner wall of Schlemm’s canal with or 
without circumscript proliferation of endo- 
thelial or retothelial cells. Four cases showed 
an excessive, tumorlike increase in the num- 
ber of cells and, in one case, the meshwork 
was replaced by amorphous tissues. The au- 
thors conclude that these alterations are de- 
generative in nature and that they contribute 
to the obliteration of the intratrabecular 
aqueous passages. 

Garron and others in an electron micro- 
scopic study of ocular tissue concluded that 
it is probable that the trabecular meshwork, 


in the portion adjacent to Schlemm’s canal, 
is the site of changes responsible for open- 
angle glaucoma. The inner wall of the canal 
is lined with endothelial cells, many of which 
appear to have giant cytoplasmic vacuoles. 
The adjacent meshwork is composed of tra- 
becular bands, loosely arranged to form 
intercommunicating spaces. 

| have mentioned here only the studies 
with which I am most familiar. There have 
been many, many others, each one contribut- 
ing in some measure to a minute under- 
standing of the pathologic changes taking 
place in the limbal area of an eye suffering 
from any one of the glaucomas. The litera- 
ture is so voluminous that to summarize all 
of it is impossible but, from the numerous 
studies, certain rather clear-cut conclusions 
seem to emerge: 

1. In primary open-angle glaucoma there 
is obstruction in the channels leading to and 
from the canal of Schlemm. 

2. This obstruction may be due to (a) 
degeneration of collagen tissue and prolifer- 
ation of endothelium of Schlemm’s canal, 
(b) thickening and sclerosis of the trabecu- 
lae, (c) deposition of pigment granules, (d) 
tumorlike increases in the endothelial and 
wandering cells, and (e) replacement of the 
meshwork with amorphous tissues, (f) com- 
pression of the collector channels in the 
sclera. 

The picture in simple glaucoma is not 
clear. However, as Duke-Elder pointed out 
in his Bowman Lecture (1957), the fact re- 
mains that the trabeculae have been found 
normal in relatively few cases of early 
simple glaucoma which have come to his- 
tologic examination. 

Maumenee’s contribution to the patho- 
genesis of congenital glaucoma is his sug- 
gestion that the raised intraocular pressure 
in these cases is due to an abnormal inser- 
tion of the longitudinal and circular bundles 
of the ciliary muscle into the trabecular 
fibers. This defective insertion tends to 
compress the scleral spur forward and ex- 
ternally, thus narrowing Schlemm’s canal. 
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Secondary glaucoma may be due to any of 6. Exfoliation of lens capsule. 
a number of disease mechanisms reacting on 7. Intraocular tumors. 
the trabecular area. To summarize briefly: 
1. Hypopyon and inflammatory cells and CONCLUSION 
granules of pigment liberated by the injury God has made all things and man is just 


or disease process may block off intratra- beginning to discover what has been here 
becular spaces and so block the exit of the 4) the time. For over a hundred years 


aqVcows. <3 be workers in our specialty have been groping 
2. Edema of the iris and ciliary body may toward an understanding of what really 
push the iris root against the trabeculae. takes place in the limbal area of the human 


3. Agglutination or organization of con- eye. That our knowledge is still incomplete 
nective tissue may form a permanent syn-  j, attested by the controversies still sur- 
echia. rounding the physiology of this area, par- 

4. Posterior synechias which cause the iris ticularly of the trabecular meshwork and 
to attach itself to the anterior lens capsule. «he canal of Schlemm. 


5. Contusions cause a rise in tension by 
producing edema of the intraocular tissues 
and hemorrhages. 7/15 Lake Street. 
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While hereditary glaucoma had been re- 
ported as early as 1842,’ no study of rela- 
tives of glaucoma patients for the purposes 
of detection and study of the preclinical 
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stages was undertaken before 1951. Since 
1951, two reports of such studies demon- 
strate a high incidence of glaucoma in these 
relatives.** The present study was under- 
taken to evaluate pressure, facility of out- 
flow, discs, and visual fields in the close 
relatives of patients with established glau- 
coma, in the hope that such a population, 
with a comparatively high probability of de- 
veloping glaucoma, might demonstrate the 
earliest detectable abnormalities in the patho- 
genesis of the disease process. 
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PROCEDURE AND BACKGROUND 


In reviewing the literature on glaucoma— 
in particular, chronic simple glaucoma— 
several points of particular importance could 
be established. 

1. Heredity definitely plays a role in the 
pathogenesis of at least some cases of glau- 
coma. From 13 to 25-percent of glaucoma 
patients have a family history of glau- 
coma.*~* In a disease with the over-all inci- 
dence of glaucoma, the chances of this 
occurring on a nonhereditary basis are negli- 
gible. 

2. While glaucoma apparently can _ be 
transmitted as a recessive characteristic,” ° 
in most pedigrees it demonstrates the pattern 
of dominant hereditary.**** 

3. In the pedigrees which have been ex- 
amined, the penetrance of glaucoma is about 
74 to 80 percent (that is, some three fourths 
of people capable of transmitting glaucoma 
to succeeding generations demonstrate the 
hereditary character ).* 

From the above, two plans of study might 
be proposed. First, one could follow a group 
of close relatives of people with familial 
chronic simple glaucoma (at least two cases 
in the family) from infancy to old age. Ap- 
proximately 35 to 40 percent of these rela- 
tives would be expected to develop glaucoma 
and might demonstrate abnormalities preced- 
ing the actual disease. A second approach 
would be to study the close relatives of all 
ages. If glaucoma is an end-result of some 
inherited tendency or abnormality, such a 
study might reveal its occurrence and pro- 
gression to the actual disease entity. Since 
the second plan appeared to be more feasible, 
a study of relatives of glaucoma patients was 
undertaken. 


CRITERIA FOR STUDY 


In the present study, families were se- 
lected in which there were at least two 
known cases of chronic simple glaucoma. 
No attempt was made to study the initial 
patients with glaucoma, although in most 
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cases the tonographic records with brief de- 
scriptions of the clinical status of the pa- 
tients were available and were checked. 

The people studied were all siblings, chil- 
dren, and parents of glaucoma patients, and 
all were above the age of 15 years. The age 
of 15 years was arbitrarily selected as an 
age at which good co-operation of the patient 
could be expected in the performance of the 
test procedures. 

For each family a “family tree’ was pre- 
pared by contacting and interviewing a mem- 
ber of the family. The members of the fam- 
ily who lived near St. Louis and who fitted 
the above criteria were then contacted and 
asked to come to McMillan Hospital for an 
eye examination and glaucoma work-up 
without charge. If an ophthalmologist was 
caring for the patient, he was contacted and 
the program was explained to him. Permis- 
sion of the ophthalmologist to see the patient 
was requested and in no case was refused. 

It was suggested to members of the fami- 
lies that relatives living outside of the St. 
Louis area be contacted and be seen by an 
ophthalmologist for an eye examination. This 
suggestion resulted in finding at least one 
case of glaucoma in a relative living in 
Florida. Also, several relatives were seen 
who did not quite fit the established criteria. 
These were more distantly related people 
who, for example, had a parent who was a 
sibling of a glaucoma patient, but the parent 
died at an early age (and therefore, perhaps, 
didn’t have time to develop glaucoma). The 
findings from this group have been kept 
separate from those of the group which met 
the preset criteria. 

When a relative was seen, he was first 
given a brief discussion of glaucoma and 
why it was suggested that he have an ex- 
amination. In many instances the people seen 
had a parent or sibling blind from glaucoma 
and were most anxious to be examined. 

After the above discussion, the examina- 
tion was carried out in the following order: 

1. Visual acuity—with and without 
glasses. 
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2. External examination, motility, and 
pupillary reactions. 

3. Slitlamp examination. 

4. Visual field examination. Peripheral 
fields were tested with a Curgy and Paxton 
projection perimeter, using a‘3.0-mm. white 
projected test object at a distance of 330 cm. 
Central fields were measured using a tangent 
screen at one meter and white circular test 
objects inserted into a black wand. For meas- 
urement of the blindspot, the smallest test 
object which encompassed the blindspot was 
used. 

5. Ophthalmoscopy. 

6. Applanation tonometry, tonography, 
and water provocative test. All patients were 
asked to fast for at least four hours prior to 
the examination. All tonograms were done at 
the Washington University Tonography 
laboratory, using a Mueller electronic to- 
nometer and a Leeds and Northrup recorder. 
In each case, applanation tonometry was 
performed, followed in a few minutes by the 
first tonogram. Following the tonogram, the 
patient was given one liter of water and 
asked to drink it within five minutes. This 
was possible in about 95 percent of the cases. 
Following the consumption of the water, the 
patient was asked to wait for 40 minutes, at 
the end of which time the applanation to- 
nometry followed by tonography was again 
performed. Scleral rigidity was determined 
by comparing the applanation readings with 
the Schiétz measurements (taken from the 
electronic tonometer), using the Frieden- 
wald nomogram.” 

7. Gonioscopy. Gonioscopy was done with 
a Zeiss four-mirrored gonioprism in the sit- 
ting position at the slitlamp. The angles were 
graded using the Shaffer classification.'® 

The above examinations, including tonog- 
raphy, required about two and one-half 
hours. Following the examination, the find- 
ings were explained to the patients. If the 
findings were classified as “abnormal” (see 
criteria below), the patients were referred 
to their ophthalmologists for further study 
and treatment. If they had no ophthalmolo- 


gist, a list of qualified specialists was pro- 
vided for the patient's choice. If the findings 
were “suspect” this was also explained, and 
the patient was asked to return at another 
time (usually four to six months) for repeat 
tests. If the findings were “normal,” it was 
explained that at the present time there was 
no evidence of glaucoma, but that there was 
no assurance that the findings would always 
be normal and that periodic testing should 
be done. In all cases, copies of the findings 
were mailed to the patient’s ophthalmologist 
with a letter thanking him for permitting his 
patient to be seen. 


DEFINITION AND CRITERIA FOR DIAGNOSIS 


As mentioned earlier, the purpose of the 
study was to detect abnormalities which pre- 
cede or are an early part of the entity called 
glaucoma. For this reason, it was necessary 
to set arbitrary values for all of the tests 
and define them as “normal,” “suspect,” or 
“abnormal” without stating a necessary re- 
lationship of these values to glaucoma. In 
setting values for the tests, wherever pos- 
sible, the distribution of the results of such 
tests in the normal population, as determined 
in previous studies, was 
Values equal to or less than two standard 
deviations from the normal mean were con- 
sidered “normal,” values between two and 
three standard deviations from the mean 
were considered “suspect,’’ and values more 
than three standard deviations from the 
mean were considered “abnormal.’’ This 
method was used in setting limits for intra- 
ocular pressure, outflow facility, and increase 
of pressure after water. For some tests, 
for example, visual fields, the above pro- 
cedure could not be used. For these tests, 
arbitrary limits were set. The values used 
for classification of results are shown in 
Table 1. 

It has been shown that in the normal popu- 
lation the rise in intraocular pressure with 
water is only about 1.0 mm. Hg and that the 
change in outflow facility is negligible.**"* 
For this reason, the same values for Po and 
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TABLE 1 
VALUES USED FOR CLASSIFICATION OF TEST RESULTS 


Procedure or Test Normal Suspect Abnormal 

Pressure (Po) <22 mm. Hg 22-24 mm. Hg >24 mm. Hg 

(Schigtz or 

Applanation) 

Outflow facility >0.18 0.18-0.13 <0.13 

Po/C <100 100-200 > 200 

Increase in Po <7 mm. Hg 7~9 mm. Hg >9 mm. Hg 

with water 

Gonioscopy Grade 3 or 4 Grade 2 Grade 1 to closed 

Discs Small physiological or no Slight to moderate cup with Moderate to severe cupping 


cupping 


or without nasal displace- 
ment of vessels 


with pallor and nasal dis- 
placement of vessels 


Visual field 


as measured from the fixa- 
tion point 


C in the normal population can be used be- 
fore and after water without the introduc- 


tion of significant error. 


The values for visual field examination 
are demonstrated in Figure 1. The values 
15 and 30 degrees are measured from the 
center point of the chart. In order to be 
classified as suspect, the blindspot must be 
enlarged 15 degrees in one direction. Also, 


30 


20 


Fig. 1 (Becker, Kolker and Roth). Representa- 
tion of a visual field chart, demonstrating enlarge- 
ment of the blindspot of 15 and 30 degrees in one 
direction, as measured from the fixation point. 


Noenlargement of the blind- Enlargement of the blind- Enlargement of the blind 
spot in one direction of >15° spot of 15°-30° 


spot of >30° 


to be classified as abnormal, it must be en- 
larged 30 degrees in one direction—that is, 
enlargement 15 degrees above and 15 de- 
grees below is still considered “suspect,” 
rather than “abnormal.” 

From the practical point of view, it be- 
came necessary to set some criteria for rec- 
ommending treatment. For purposes of this 
study, treatment was recommended arbi- 
trarily for any eye with a pressure of > 30 
mm. Hg, either before or after water, either 
by Schigtz or applanation, either with or 
without field loss. 


RESULTS 
Between November, 1958, and August, 
1959, 110 siblings, children and parents of 
known glaucoma patients were studied in the 
manner previously described. These people 


TABLE 2 


AGE DISTRIBUTION OF GLAUCOMA FAMILY 
STUDY GROUP 


Age (yr.) Number Percent 
15-19 13 11.8 
20-29 20 18.2 
30-39 15 13.6 
40-49 30 27.3 
50-59 20 18.2 
60-80 12 10.9 
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were from 24 unrelated families, in each of 
which there were two or more known cases 
of glaucoma. The age distribution of the 
study group is shown in Table 2. 

In the entire group of 110 patients, six 
met the pressure criterion for recommending 
treatment. These six cases are individually 


described. 


CASE DESCRIPTIONS 


NumsBer [X-5 


A 48-year-old white woman was referred by a 
private ophthalmologist because of a strong family 
history of glaucoma (father, several aunts and 
uncle, grandfather). No visual complaints or symp- 
toms. 

Examination. Visual acuity 20/204 O.U. (cor- 
rected), discs normal, visual fields normal, open 
angles by gonioscopy. 


Tonography. 
O.D. Po 32 C=003 
OS. Fo C206 


Water provocative test done three months after 
previous test: 


Before water O.D. Po 29 C=0.08 
OS. Po C200 
After water’ O.D. Po 26 C=0.08 
OS. Po C=0.03 
A pplanation. 
Before water O.D. 29 
After water O.D. 28 


Impression. Chronic simple glaucoma. 


NumpBer VI-4 


A 48-year-old white man was seen because of 
family history of glaucoma (brother and cousin). 
No visual difficulty except for early presbyopia. 

Examination. Visual acuity 20/25 O.U. visual 
fields (peripheral and central) normal O.U., nor- 
mal appearing optic discs without cupping, wide 
open angles (grade IV) by gonioscopy. 


Tonography. 
Before water O.D. Po 29 C=0.08 
OS. Po C2007 
After water O.D. Po 4% C=0.06 
OS. Po 4 C=011 
A pplanation. 
Before water O.D. 28 
Os. 
After water O.D. 41 
OS. 


Impression. C hronic simple glaucoma. 


A 78-year-old white woman with a strong family 
history of glaucoma was referred by an ophthal- 


mologist to be seen as part of the Family Glaucoma 
Study. She was known to have had cataracts for 
about three years and had noted some recent grad- 
ual decrease in vision. 

Examination. Visual acuity 20/40 (corrected) 
O.U., open angles (grade III) on gonioscopy ; 
visual fields, concentric constriction of field to 15 
degrees O.D., definite Bjerrum scotoma with break- 
through to the periphery O.S., cupping of optic 
discs O.U. 


Tonography. 
O.D. Po C20 
OS. Po 2 C=0.06 


Impression. Chronic simple glaucoma. 


NumsBer XXI-/ 

A 70-year-old white woman was asked to come 
in for an examination because of family history of 
glaucoma (father, brother, and aunt). She had no 
visual complaints at time of examination. 

Examination. Visual acuity (corrected) 20/20 
O.U., visual fields, Bjerrum scotoma with break- 
through to the periphery O.D., elongation of blind- 
spot O.S., open angles (grade 1V) by gonioscopy, 
definite glaucomatous cupping O.U. 


T onography. 
Before water O.D. Po 42 C=0.10 
C=t@ 
After water O.D. Po 49 C=008 
OS. Po 
A pplanation. 
Before water O.D. 39 
OS. 
After water O.D. 44 


OS. 36 


Impression. Chronic simple glaucoma. 


Number 

A 68-year-old white woman who was seen fol- 
lowing the discovery of glaucoma in her daughter. 
No visual complaints, both eyes had always been 
good as far as she knew. 

Examination. Visual acuity (corrected), O.D. 
20/20; S.S. 20/40, deep glaucomatous cupping 
O.U., marked enlargement of blindspots O.U., open 
angles (grade II1) by gonioscopy. 


Tonography. 
O.D. Po 47 C=0.06 
O.S. Po 0 C=0.09 
A pplanation. 
O.D. 46 O.S. 40 


Impression. Chronic simple glaucoma. 


NumsBer XXIII-/ 


A 57-year-old white man was referred by an 
ophthalmologist because of strong family history 
of glaucoma. The patient had requested check and 
had no visual difficulties. 

Examination. Visual acuity, O.D. 20/30; O.S. 
20/25; visual fields (peripheral and central) nor- 
mal O.U., open angles (grade III), broad central 
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TABLE 3 


Test Normal 


RESULTS OF TEST PROCEDURES IN 110 GLAUCOMA RELATIVES* 


Abnormal 


Suspect 

Fields 206 (94.5%) 5 7 (a) 
Gonioscopy 220 (100%) 0 0 
Discs 205 (93.2%) 10 5 
Po before water 188 (85.5%) 15 17 
C before water 164 (74.9%) 31 24 (b) 
Po/C before water 165 (75.3%) 32 22 (b 
Po after water 184 (85.2%) 19 13 
C after water 128 (59.5%) 64 23 (b) 
Po/C after water 129 (60.0%) 71 15 (b) 
Increased in Po with water 211 (97.7%) 5 0 
Applanation before water 192 (88.8%) 14 10 (c) 
Applanation after water 169 (78.2%) 32 15 

5 (c) 


Increase in applanation with water 208 (97 


* Recorded as number of eyes. 


(a) Fields unreliable in one patient because of congenital nystagmus. 
(b) One tonogram unsatisfactory for calculation of C or Po/C. 
(c) Applanation readings not done on one patient before water. 


cupping of the optic discs O.U. which extended 
almost to the temporal border. 


Tonography. 


Before water O.D. Po 33 .C=0.07 
OS. Po BD : C = 0.07 
After water O.D. Po 3 C=0.12 
OS. Po @ :C 
A pplanation. 
Before water O.D. 33 
OS. 26 
After water ©O.D. 40 
O.S. 24 


Impression. Chronic simple glaucoma. 


The findings in the total group of 110 pa- 
tients (220 eyes) are summarized in Table 
3, using the critéria already described. Two 
of the six patients individually described 
above did not have a water provocative test 
because the tonograms before water were 
considered diagnostic. For this reason, there 
are four less eyes in the “after water” tests 
than the number in the “before water’ tests. 


DISCUSSION 


Before analyzing and discussing the re- 
sults, an effort will be made to review some 
of the characteristics which glaucomatous 
eyes demonstrate in comparison with normal 


eyes. 

1. Glaucoma may be characterized as an 
increase in intraocular pressure to levels 
which are pathologic. The difficulties with 
this definition arise from the statistical dis- 


tribution of intraocular pressures and _ the 
overlap of normal and glaucoma. Secondly, 
pressures which are pathologic and lead to 
extensive damage and field loss in one eye 
may be tolerated for years without damage 
by another eye. The problem is usually re- 
solved on the basis of clinical experience, 
deciding which pressures will eventually lead 
to damage. 

2. A second characteristic of glaucomatous 
eyes 1s loss of visual field, accompanied by 
cupping of the optic discs. This field loss 
occurs in a typical fashion, resulting in a 
nerve-fiber bundle defect. For purposes of 
this study, we have defined an abnormal field 
as a typical defect of 30 degrees or more. 
A definition of glaucoma in terms of visual 
field loss, in the absence of causes other than 
elevated intraocular pressure, is probably the 
only one that can be universally accepted at 
the present time. 

3. Aside from the above characteristics, 
glaucomatous eyes also show an impairment 
of outflow facility, as measured by tonog- 
raphy, and react differently than normal eyes 
to the water drinking provocative test."':'*"* 
Leydhecker found that 29 percent of glau- 
comatous eyes had a rise of 8.0 mm. Hg or 
more following the consumption of one 
liter of water, while normal eyes demon- 
strated a rise of about 1.0 mm. Hg."* Becker 
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and Christensen reported that the rise in 
pressure was also accompanied by a reduc- 
tion in outflow facility in glaucomatous eyes, 
while in normal eyes the outflow facility did 
not change.** 

Thus, the glaucomatous eye is one with an 
“elevated” intraocular pressure, an “im- 
paired” outflow facility, characteristic field 
loss not explained by other causes, cupping 
of the optic disc, and a reaction to the water 
drinking provocative test consisting of a rise 
in pressure and further decrease in outflow 
facility. The nonglaucomatous eye is one 
with a “normal” intraocular pressure and 
outflow facility, no field loss or cupping 
(other than physiologic), and no significant 
changes in pressure or outflow facility fol- 
lowing the water drinking test. 


VISUAL FIELDS 


Besides three abnormal fields in the group 
of six patients with pressures ovér 30 mm. 
Hig, there were four other abnormal and two 
suspicious visual fields. Of the abnormal 
helds, one was in a 38-year-old white man 
who has peripapillary chorioretinal atrophy 
which ts believed sufficient to explain the de- 
fect. Another was in a 58-year-old white 
woman with occlusion of a branch of the 
central retinal artery. The other two were 
bilateral Bjerrum scotomas in a 53-year-old 
white woman, confirmed on repeat exami- 
nation, who had a perfectly normal water 
provocative test, no cupping, and no other 
fundus abnormalities to explain the loss. The 
patient is to return soon for repeat evalua- 
tion and possible skull X-ray films and 
neurologic examination. One of the two 
suspicious fields was that of the opposite eye 
of the man above with the chorioretinal 
atrophy. The other was an enlarged blind- 
spot in a 46-year-old white man with no 
other abnormalities. 


Discs 

Besides the cupping of the discs in four 
of the six patients with pressures over 30 
mm. Hg, there were seven optic discs which 


were believed to be suspicious of glauco- 
matous cupping. These were the eyes of 
four individuals, two of whom had sus- 
picious to abnormal findings of pressure 
and outflow facility, but normal visual 
fields. Another had suspicious discs, but es- 
sentially normal findings on all other tests. 
The other person had a definite difference in 
the appearance of her optic discs, one being 
suspicious and the other having normal ap- 
pearing physiologic cupping. The pressures 
in both eyes by applanation were suspicious 
after water (23 mm. Hg). Visual fields were 
normal. 


(JONIOSCOPY 


All of the patients seen were found to have 
angles which were considered incapable of 
occlusion—that is, grade 3 or 4, by Shaffer 
classification. This is largely accounted for 
by the methods of selection of families for 
the study. 

INTRAOCULAR PRESSURE 

For the entire family population, the aver- 
age intraocular pressure before water was 
18.0+5.2 mm. Hg and essentially un- 
changed after water (17.9 + 4.8 mm. Hg). 
Both of these values are significantly higher 
than the average normal pressure of 16.1 
+ 2.8 mm. Hg (t = 5)." 

As noted previously, the sole criterion 
used for the recommendation of starting 
therapy for glaucoma was an intraocular 
pressure of >30 mm. Hg, which occurred in 
six individuals. While, perhaps, not every- 
one will agree that this pressure constitutes 
glaucoma, it was felt that the chances of it 
being pathologic (three had abnormal fields ) 
were great enough to warrant therapy. These 
six represent a prevalence of 5.5 percent. 
However, if only the 62 people above the 
age of 40 years are considered, the preva- 
lence is 9.7 percent or about five times the 
usual reported incidence in the general popu- 
lation over the age of 40 years. In addition, 
there were five other people (seven eyes) 
who had an intraocular pressure of greater 
than 24 mm. Hg after water, as measured by 


4 
4 
® 
‘ 
Ls 
- 


564 
304 
@ Study Population 
Genera! Population 
20- 
a 
a 10 \ 
N 
\ 
N 

0 15 20 30- 40 50- 60- 

23 39 4g 59 80 


AGE (Yeors) 


Fig. 2 (Becker, Kolker and Roth). Comparison 
of the age distribution in the study group of 110 
relatives of glaucoma patients and the general pop- 
ulation, ages 15 to 80 years. 


Schigtz tonometry. Four of these were more 
than 40 years of age. Together, these 10 
people constitute a prevalence of elevated 
pressure to this degree of abnormality of 
16.1 percent in the family population above 
the age of 40 years. 
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While these results are impressive, they 
become even more so when the population is 
corrected for age distribution. In Figure 2, 
the age distribution of the family study 
group is compared with that of the general 
population between the ages of 15 years and 
80 years.”” In the population 40 years of age 
and older, it can be seen that the family 
study group contains a larger percentage in 
the 40 to 49-year age group than in the gen- 
eral population. Since the incidence of glau- 
coma is known to rise steeply in the older age 
groups, the prevalence in the present study 
would probably be higher if the percentage 
of older people were the same as in the gen- 
eral population. That this is very likely the 
case is indicated by the fact that an intra- 
ocular pressure of >30 mm. Hg was found 
in 25 percent of those 60 years of age and 
older. Correcting for age distribution, the 
prevalence of a pressure >30 mm. Hg would 


40-60 
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* 
The area between the lines represents the mean outflow 
facility + one standard deviation for the normal population. 


Each dot represents one eye. 


Fig. 3 (Becker, Kolker and Roth). Facility of outflow before water in 219 eyes of 110 relatives of 
glaucoma patients compared with the average facility of outflow (+ one standard deviation) at various 


ages for a normal population (909 eyes), 
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be 12.1 percent in those above the age of 
40 years. Likewise, the prevalence of a pres- 
sure >24mm. Hg would be 17.3 percent for 
this age group. 

It has been shown that in many people 
the consumption of a large quantity of water 
results in a decrease in scleral rigidity, so 
that pressures are underestimated when 
measured by Schigtz tonometry.’* The re- 
sponse of the patients in this study supports 
this finding. Before water, 85.5 percent of 
the eyes had a normal intraocular pressure 
(within two standard deviations of the nor- 
mal mean) as measured by Schigtz tonom- 
etry. The percentage as measured by appla- 
nation was 88.8 percent. After water, the 
percentage of normal pressure by Schigtz 
was 85.2 percent, or essentially unchanged. 
As measured by applanation tonometry, how- 
ever, only 78.2 percent had a normal pres- 


sure. Thus, 21.8 percent of the total family 
population had an intraocular pressure of 
22 mm. Hg. or above after water. 


OUTFLOW FACILITY 


The values of outfiow facility for the 
study group are plotted in Figure 3 (before 
water) and Figure 4 (after water). The 
lines represent the mean + one standard de- 
viation for a normal population. As will be 
noted, a considerable number of the glau- 
coma relatives fall below the standard devia- 
tion line. 

The value for outflow facility for the en- 
tire group was 0.242 + 0.091 before water 
and 0.224 + 0.091 after water. Both of these 
are significantly lower than the values in the 
normal population of 0.276 + 0.047 (t = 5 
before water, t= 8 after water). Ex- 
pressed in another way, only 74.9 percent 
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* The area between the lines represents the mean outfiow 
facility + one standard deviation for the normal population. 
Each dot represents one eye. 
Fig. 4 (Becker, Kolker and Roth). Facility of outflow 40 minutes after the consumption of one liter 


of water in 215 eyes of 108 relatives of glaucoma patients compared with the average facility of outflow 
(+ one standard deviation) at various ages for a normal population (909 eyes). 
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TABLE 4 
RESULTS OF TEST PROCEDURES IN “DISTANT’’ GLAUCOMA RELATIVES* 


Test Normal Suspect Abnormal | 


Visual field 40 (97.6%) | 0 (a) {(a’) 
Gonioscopy 43 (100%) 0 0 

Discs 43 (100%) 0 0 

Po before water 41 (100%) 0 0 (b) 
C before water 34 (82.9%) 6 1 

Po/C before water 37 (90.2%) 4 0 

Po after water 41 (95.3%) 1 1 

C after water 31 (72.1%) 8 4 

Po/C after water 36 (83.7%) 4 3 

Increase in Po with water 41 (100%) 0 0 

Applanation before water 40 (93.0%) 3 0 

Applanation after water 38 (88.4%) 


Increase in applanation with water 43 (100%) 


* Recorded as number of eyes. 
(a) In one person visual fields were unreliable. 


(a’)One person had a perforating injury to one eye as a child. Because of this, none of the findings in this 


eye are included. 


(b) In one person, the tonogram before water was completely unreliable. All findings involving this tono- 


gram have been excluded. 


(164/219) had a normal outflow before 
water. After water, this dropped to 59.5 per- 
cent (128/215). Thus, a large number of 
eyes in the family group reacted to water 
with a fall in outflow facility. Of the people 
in the study, 16.4 percent had an outflow 
facility of <0.13 (more than three standard 
deviations from the normal mean) in one or 
both eyes. This corresponded to 22.5 percent 
of those over 40 years of age who presented 
this degree of impairment. The age corrected 
prevalence was 25.5 percent for this age 
group. 


Po/C 


Recalling the characteristics of the glau- 
comatous eye, one term which defines and 
describes these findings is the ratio Po/C 
after water. In one series 97 percent of eyes 
with proven glaucoma had a Po/C > 100." 
In the present study, the Po/C > 100 group 
comprised 40.0 percent of the entire popula- 
tion studied. It is of interest that this is the 
anticipated finding for a characteristic trans- 
mitted by dominant inheritance with an 80 
percent penetrance. It is obvious that it will 
be necessary to follow the study population 
over a period of years in order to determine 
which patients develop glaucoma, and if a 


ratio Po/C > 100 after water has predictive 
value for subsequent glaucoma. 

In addition to the main group of glaucoma 
relatives, there were 22 others seen who did 
not meet the criteria of being a parent, sib- 
ling, or child of a glaucoma patient, but who 
came from families with a family history of 
glaucoma. The results of the test procedures 
for these 22, using the same criteria of clas- 
sification, are recorded in Table 4. 

While the percentage of abnormalities was 
less in this group than in the previous one, 
it was much higher than in the normal popu- 
lation, particularly with respect to outflow 
facility. After water, 28 percent (12/43) of 
the eyes of these “distant” relatives of glau- 
coma patients had some impairment of out- 
flow. The average outflow facility after 
water was 0.231 + 0.077. This is signifi- 
cantly lower than the normal average, (t = 
4). 

SUMMARY 


The results of a study of 110 close rela- 
tives of patients with chronic simple glau- 
coma were compared with the results of test 
procedures in the normal population. The 
prevalence of an intraocular pressure of 30 
mm. Hg or higher was 5.5 percent for the 
entire study group and 9.7 percent for the 
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relatives 40 years of age and older. An ab- 
normally elevated intraocular pressure after 
water, that is, higher than three standard de- 
viations from the normal mean, was found in 
9.1 percent the total group and in 16.1 per- 
cent of the group 40 years of age and older. 
Of the study population, 16.4 percent had 
facilities of outflow which were impaired 
more than three standard deviations from the 
normal mean. This degree of impairment 
occurred in 22.5 percent over the age of 40 
vears. 


The average values for the entire group 
for pressure and outflow facility were sig- 
nificantly different than those for the normal 
population, with the intraocular pressure 
being higher and facility of outflow lower. 
By means of the ratio Po/C after water 
greater than or less than 100, it was possible 
to form two groups, with the Po/C > 100 
group comprising 40.0 percent of the popu- 
lation studied. 


O40 South Kingshighway (10). 
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OpuTHALMIC MINIATURE 


My friend, Professor v. Graefe, has, within the last three or four years, 
discovered the important fact that the excision of a portion of iris dimin- 
ishes the intra-ocular pressure, a fact of pregnant interest in many dis- 
eases of the eye, and which he has applied with consummate skill to the 
treatment of glaucoma, of certain staphylomata, and last autumn to that 
of conical cornea. 


Mr. William Bowman, 


Royal London Ophth. Hosp. Reports, 2: 160, 1859-1860. 
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BITOT SPOTS* 
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Mwanza, Tanganyika 


In many parts of the world Bitot spots 
are common conjunctival lesions, but they 
are quite unfamiliar to American ophthal- 
mology. It may be of interest, therefore, to 
summarize recent studies of these lesions in 
Ethiopian school children and on the basis 
of the results to indicate the poor specific 
correlation of Bitot spots to vitamin-A de- 
ficiency. These observations were obtained 
as part of a comprehensive nutritional sur- 
vey which will be referred to later. 

A total of 1,790 children from three 
schools in Addis Ababa were inspected; 51 
had Bitot spots—an incidence of 3.3 percent 
of the males and 1.8 percent of the females. 
There was a wide range of ages, with an 
average of 12.3 years; this was not different 
from the average age of subjects without 
Bitot spots. Although the diet of these chil- 
dren was inadequate in several respects, 
physical examinations in general did not indi- 
cate particular deficiencies. 

Macroscopic and _ slitlamp examinations 
were performed by the same _ observer 
(D.P.) on 34 students with Bitot spots and 
183 students without the spots. Compared to 
the bulbar conjunctiva of healthy American 
school children, the eyes of all of these 
Ethiopian children showed alterations. A 
grading system was established to estimate 


* From the Ophthalmology Branch, National In- 
stitute of Neurological Diseases and Blindness, 
National Institutes of Health, Public Health Serv- 
ice, U. S. Department of Health, Education and 
Welfare, Bethesda, Maryland (Dr. Paton) and the 
East African Institute for Medical Research, 
Mwanza, Tanganyika (Dr. McLaren). This paper 
is published with the approval of the Interdepart- 
mental Committee on Nutrition for National De- 
fense. This study was part of the Ethiopian Nu- 
trition Survey and subsequent follow-up studies 
sponsored by the ICNND September, December, 
1958; and March, June, 1959. 
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the degree of conjunctival wrinkling, rough- 
ness, and dryness in each student of the 
Bitot and non-Bitot groups. The data showed 
no significant difference between these 
groups. A large majority of the children had 
pingueculas which were readily distinguished 
from Bitot spots and were not related to the 
recorded severity of conjunctival changes. 
There was no corneal xerosis." 

Bitot spots, grossly visible and generally 
bilateral, were almost invariably located near 
the temporal limbus and showed consider- 
able variation in size, substance and con- 
figuration ( Plate\I). The spots had a slightly 
refractile silvery-gray hue and a foamlike 
quality of their surface. Some of the larger 
lesions were triangular or eliptical; the 
smaller ones were pinhead-sized flecks of 
foam. Although in some cases conjunctival 
pigmentation and dilated vessels occurred in 
relation to the lesions, these were not con- 
stant associations. Many of the spots were 
compact plaques while others were lusterless 
conjunctival patches sparsely streaked with 
foam. The lesions were not altered by rub- 
bing over the closed lid but, if scraped di- 
rectly with a spatula, most of the foam could 
be removed, leaving a chalky conjunctival 
bed with wrinkled surface. Smears of Bitot 
spot material showed masses of xerosis 
bacilli and keratinized epithelial debris. 

Night vision was tested with a radium 
plaque device (American Optical Instrument 
Company, U. S. Navy specifications) which 
was modified so that two neutral density 
filters could be used separately or in combi- 
nation to diminish the test object intensity. 
Much “black-out” material was required to 


* Keratomalacia, moreover, is said to be rare in 
Ethiopia. 


Plate | (Paton and McLaren). Bitot spots in Ethiopian children, 
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obtain almost total darkness in the school- 
rooms available for night vision testing. In 
this section of the study there were 244 chil- 
dren of whom 28 had Bitot spots. Individuals 
were separately examined following 30 min- 
utes to an hour of dark adaptation in groups 
of 15 to 25 students. The subject’s forehead 
was a standard distance of 19 inches from 
the plaque and for each stimulus intensity 
he was required to give three consecutively 
correct statements of the test object's po- 
sition before being credited with accurate 
perception. A short practice session prior to 
the dark-room examination gave surpris- 
ingly excellent comprehension of the pro- 
cedure’s requirements. A small red fixation 
light above the test object was used to facili- 
tate peripheral perception of the radium 
plaque’s “T” which was arbitrarily rotated. 
The results, when compared with those of a 
control group of 77 American school chil- 
dren using the same machine and under the 
same test conditions showed no abnormality 
of what was virtually the final visual thresh- 
old. 

Serum vitamin-A and carotene levels were 
obtained from 76 students, 31 of whom had 
Bitot spots. Although there were occasional 
patients from each group with low values 
for either or both of these titers, there was 
no significant difference between the Bitot 
and non-Bitot groups. Severity of conjunc- 
tival wrinkling, roughness and dryness also 
failed to show a correlation with the serum 
levels. 

The above summary has been taken from 
studies performed in March, 1959. The 
Ethiopian survey also included three other 
field examinations of the same student popu- 
lation—September 1958, December 1958, 
and June 1959. Many students, both with 
and without Bitot spots, had several determi- 
nations of their serum vitamin-A and caro- 
tene levels. For the most part, students with 
Bitot spots at the first examination retained 
the spots during subsequent examinations. 
A total of 911 separate vitamin-A and caro- 
tene determinations were obtained during 


the four examinations. Of these 422 were 
from Bitot spot subjects and 469 from stu- 
dents without the spots. As will be indicated 
in the Ethiopian survey report, there was no 
statistically significant difference in_ the 
mean blood levels of these two groups. The 
interested reader is referred to that report 
for details of the entire nutritional survey.* 


DISCUSSION 


During the past century clinical descrip- 
tion of Bitot spots has been amply provided, 
but there have been few illustrations of 
these lesions in journals of American oph- 
thalmology. Two types of spots are de- 
scribed in the literature—those with and 
those without a foamy appearance. The non- 
foamy variety has been compared to a “dab 
of chalk paste striated with a pin.” It has 
been postulated that the foam-covered spots 
are acutely acquired while the others are 
chronic but there is little evidence to support 
this view. Each type may be peculiar to the 
population in which it is found.*? Only the 
foam-covered type was found in the Ethi- 
opian children. Bitot spots are predomi- 
nantly childhood lesions but may also be 
found in adults. Their customary prepon- 
derance in males has not been satisfactorily 
explained. Generally the spots are bilateral 
and located near the temporal limbus where, 
for anatomic reasons, there is the least lid 
pressure upon the bulbar conjunctiva. Ex- 
posure must be instrumental in the develop- 
ment of the spots. One report refers to a 
case of unilateral coloboma of the upper lid ; 
there was a Bitot spot on the exposed por- 
tion of the globe at the 12-o’clock position." 

Bitot in 1863* first described conjunctival 
spots associated with night blindness. Classi- 
cal contributions to the description of these 
spots and of conjunctival and corneal xero- 
sis were made by Pillat.’ There have been 
many efforts to prove or disprove the rela- 
tionship of Bitot spots to vitamin-A de- 


* Ethiopian Nutrition Survey. Report by the 
ICNND, September, 1959, National Institutes of 
Health, Bethesda, Maryland. 
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ficiency. Some of the pertinent and more 
recent literature on this subject will be re- 
ferred to here. Night blindness, conjunctival 
and corneal xerosis, and keratomalacia can 
be produced in vitamin-A deprived animals, 
and these changes in both animals and hu- 
mans have been shown to reverse with vita- 
min-A therapy. 

Bitot spots have reportedly occurred in 10 
rabbits and one monkey maintained on a diet 
in which the main deficiency was intended to 
be vitamin A,*® but they have not been ob- 
served in controlled human studies of vita- 
min-A deprivation." 

Clinically, some authors have reported 
disappearance of the spots with nutritional 
improvement and sometimes with vitamin A 
alone ;*-** others have found little or no 
effect of vitamin-A therapy.*-****"** Often 
vitamin A alone has not been used and 
therapeutic response cannot be attributed 
solely to the vitamin. 

One of the most specific signs of vitamin- 
A deficiency is reversible impairment of 
night vision. In some reports Bitot spots 
have been accompanied by night blindness, 
but in the majority of studies of the spots it 
has either not been sought or has not been 
present. This could be variously interpreted 
as showing: no direct relationship of Bitot 
spots to avitaminosis A; or that certain in- 
dividuals may manifest either or both of 
these signs in the presence of vitamin de- 
ficiency; or that techniques of detecting 
hemeralopia were not satisfactory. 

The difficulty of meaningful night vision 
testing in field studies of uneducated popu- 
lations makes this examination an impracti- 
cal diagnostic tool in large surveys. 

Recently, omitting night vision testing, a 
mass survey of inhabitants of Ruanda- 
Urandi was performed for appraisal of vita- 
min-A deficiency as evidenced by Bitot 
spots.** Although there was no individual 
correlation of blood vitamin-A levels with 
the presence or absence of the spots, there 
was a slightly lower average of blood vita- 
min level in the total group of affected per- 


sons. Rather than showing a specific Bitot 
spot-vitamin A correlation, the results could 
instead reflect a lower nutritional status of 
persons with the spots. 

As a rule Bitot spots are a sign of nutri- 
tional deficiency because they are almost al- 
ways found in poorly fed populations; only 
rarely do healthy persons of normal nutri- 
tional status show these lesions. Bitot spots 
have been reported in European prisoners 
of war’® as well as in undernourished chil- 
dren in this country and Europe. Avitamin- 
osis A occurs rarely in adults due to exten- 
sive tissue storage of this vitamin but is 
more common in young children where stor- 
age is more limited.”° It had been hoped that 
all of the children in the present investiga- 
tion would receive daily vitamin-A therapy 
over a four-month period. Obstacles to 
proper administration of the vitamin cap- 
sules arose which have delayed completion of 
this part of the study. Therefore, the signifi- 
cant question of whether these Ethiopian 
Bitot spots would respond to vitamin-A 
therapy has not yet been answered. This 
work, by Ethiopian investigators, is now in 
progress. 

Bitot spots are accompanied by conjunc- 
tival xerosis—a keratinizing metaplasia of 
the epithelium*°—but the clinical appearance 
of xerosis is not necessarily dependent upon 
vitamin-A deficiency.’® Histologically, too, 
there is no specific sign of avitaminosis A. 
One author writes, “. . . there exists no 
morphological alteration of tissue which 
alone can be considered strictly pathogno- 
monic of vitamin A deficiency.”*° In fact, 
keratinization of normal conjunctiva shows 
such variation that epithelial scrapings have 
not been considered useful in the diagnosis of 
vitamin-A deficiency.”* 

The pathology of Bitot spots has been de- 
scribed by several authors.** *° This includes 
keratinization of the epithelium, Meibomian 
secretion, and edema of the mucosa and sub- 
mucosa; the main bulk of the lesion is 
Cornybacterium xerose. The foamlike qual- 
ity of these lesions has been variously at- 


tributed to gas production by saphrophytic 
organisms or to the extensive edematous 
changes of the affected tissue. 

In the survey of Ethiopian school chil- 
dren, the presence of Bitot spots was not 
related to variation of concentration of vita- 
min A in the blood nor to the severity of 
xerotic changes of the conjunctiva—al- 
though some degree of these tissue changes 
was always present. In concluding that no 
current vitamin-A deficiency could account 
for the presence of Bitot spots, one assumes 
that the blood titer reflects vitamin avail- 
ability at a cellular level. This is probably 
a valid assumption, for all 244 of the chil- 
dren tested showed universally normal per- 
formance on night vision testing, and gen- 
eral physical examinations showed no indi- 
cation of avitaminosis A. 

The following comment by Dr. William 
J. Darby, director of the Ethiopian survey, 
is pertinent: “It is of interest that the carot- 
enoid pigments were in considerable con- 
centration in the blood of these (and other) 
Ethiopian children. Chromatographic studies 
indicated a remarkably high concentration 
of non-$-carotene pigments. Whether this 
observation might relate to tissue availabil- 
ity of vitamin A for certain cellular func- 
tions may be a point worthy of consideration 
in future investigations.”™ 

Nothing can be said from the present 
study about the influence of climate, ex- 
posure, hygiene, racial factors or peculiari- 
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ties of bacterial flora on the genesis of Bitot 
spots. Poor nutrition, rather than vitamin A 
deprivation per se, is probably the basic in- 
citing factor. This conclusion, even sup- 
ported by failure of vitamin-A therapy in 
Bitot-spot patients, has been previously elab- 
orated? and later supported by a number of 
case reports. The role which vitamin-A de- 
ficiency may sometimes play in the occur- 
rence of Bitot spots must not be discounted. 
If, in the presence of nutritional inadequacy, 
there is an important component of vitamin- 
A deficiency (demonstrable by hemeralopia 
or low blood levels) such patients with Bitot 
spots may be the ones whose spots regress 
rapidly with vitamin-A therapy. 


SUM MARY 


1. The incidence and clinical description 
of Bitot spots occurring in Ethiopian school 
children is presented. 

2. Although these lesions are considered 
evidence of poor nutrition, no correlation 
with vitamin-A deficiency has been demon- 
strated. 

The Johns Hopkins Hospital (5). 

East African Institute 

for Medical Research. 
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GROSS AND MICROSCOPIC PATHOLOGY IN AUTOPSY EYES* 


Part I]. PERIPHERAL CHORIORETINAL ATROPHY 


Epwarp Oxwun, M.D. 
Bethesda, Maryland 


It has long been recognized that in the 
process of aging, depigmentation and atro- 
phy of the peripheral choroid is a common 
finding.’ This occurs as a diffuse zone of 
lesser pigmentation encircling the globe be- 
tween the equator and the ora serrata. How- 
ever, it has not been emphasized that dis- 
crete punched-out areas of depigmentation 
also accompany the aging process. Recently 
a pathologic study of an eye containing 
many of these lesions was reported by Wol- 
ter and Wilson.* Because of the magnitude 
of the lesions in this eye, it would present 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington Univer- 
sity School of Medicine, Saint Louis, Missouri. 
The research relating to this study was financed in 
part by a research grant, B-1789, from the Na- 
tional Institute of Neurological Diseases and Blind- 
ness of the National Institutes of Health, Public 
Health Service. 


little if any difficulty in proper ophthalmo- 
scopic interpretation. However, in its earlier 
Stages of development this type of lesion is 
not infrequently confused with an inactive 
chorioretinitis. With the development of 
greater skills in indirect ophthalmoscopy, 
these lesions are being seen more frequently. 
It is the purpose of this study to shed more 
light on their nature and significance. 
Four hundred ninety-four consecutive au- 
topsy eyes from 250 autopsies were studied 
with slitlamp magnification. Photographs 
were taken of the interesting gross pathol- 
ogy and these areas were then sectioned for 
microscopic correlation.’ Approximately 
one-fourth of these eyes contained discrete 
atrophic-appearing lesions situated within a 


t See previous paper for more detailed descrip- 
tion of method.’ 
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TABLE 1 


AGE DISTRIBUTION OF LESIONS 


No. of Patients with Lesions* 


Minimal Total 


* 63 of the 68 individuals with lesions had bilateral involvement (93%). 


t Eye with largest lesion used for classification. 


few mm. of the ora serrata (table 1). The 
lesions were almost always situated in the 
lower one-half of the globe, usually between 
the 5- and 7-o’clock positions. When situ- 
ated elsewhere, there was almost always an 
associated greater amount of involvement 
inferiorly. Bilaterality was the rule, al- 
though the size of the lesions frequently 
varied in the two eyes. The incidence and 
the size of the lesions appeared to increase 
with age. No lesions were found in those 
under the age of 40 years (table 1). In this 
series, the incidence in males was approxi- 
mately 50-percent greater than in females 
(table 2). 

On gross examination the appearance of 
the lesions varied from a single round or 
oval depigmented spot of one mm. or less in 
diameter to large atrophic patches with ir- 
regularly scalloped edges. The larger lesions 
usually contained some residual pigment 
within them and moderately increased or 
normal amounts at their margins. They ap- 
peared to represent a confluence of the 
smaller lesions (figs. 1, 3, 7, 8, 9, 10, and 
12). 

Histologically the depigmented lesions 
were also sharply defined by an abrupt dis- 
appearance of outer retinal layers, including 
pigment epithelium, rods and cones, and 
outer nuclear layers. The inner retinal lay- 
ers appeared somewhat compressed with an 
irregularity of the cellular pattern (figs. 2 


and 4). The retinal blood vessels in most of 
the sections appeared normal. Bruch’s mem- 
brane remained intact beneath the lesion 
(figs. 2, 4, and 5). The choroidal vessels 
were mainly replaced by fibrous tissue with 
little evidence remaining of their former 
existence. The choriocapillaris was, for the 
most part, absent, and when present, it was 
void of blood cells. The larger vessels were 
fewer in number, but those present were 
patent and not particularly sclerotic. The in- 
tervascular stroma was less cellular than 
normal and stained less densely than choroid 
elsewhere in the eye. The choroidal part of 
the lesion was not as sharply defined as the 
retinal, but was consistently associated with 
each retinal lesion examined (figs. 5, 6, and 
13). 
CORRELATIVE STUDIES 


Attempts to correlate ophthalmoscopic 
findings with generalized and specific areas 
of atherosclerosis have been reported in the 
past.** Since autopsies were performed on 
all the individuals in the present study, it 
was possible to see how well the finding of 


TABLE 2 
SEX DISTRIBUTION OF LESIONS 
No. of No. of 
Sex Autopsies | Lesions %o 
Male 146 47 32 
Female 104 21 21 
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discrete areas of peripheral chorioretinal 
atrophy correlated with generalized athero- 
sclerosis. The system used for grading ath- 
erosclerosis was as follows: At the time of 
autopsy the amount of involvement in the 
aorta, coronary, and cerebral arteries was 
grossly estimated by the pathologist as in- 


Fig. 2 (Okun). Section through lesion in Figure 
1, showing abrupt cessation of outer retinal layers 
including pigment epithelium, rods and cones, and 
outer nuclear layers. Bruch’s membrane (M) re- 
mains intact. (Elastic stain.) 


Fig. 1 (Okun). 58-411L. Isolated 
discrete oval area of depigmenta- 
tion (A) just posterior to the zone 
of cystoid degeneration (C), ap- 
proximately two mm. from the ora 
(O). “Small” lesion. (Black and 
white, copied from Ectachrome 
transparency. ) 


significant, slight, moderate, or advanced. A 
point system was devised in which one point 
was allotted for slight, two for moderate and 
three for advanced atherosclerosis. The 
points for each location were then totaled. 
A total of four to five points was considered 
moderate, six to seven advanced and eight 
to nine points, far advanced generalized sys- 
temic atherosclerosis. 


Fig. 3 (Okun). 58-504. Area of depigmentation 
(A) with scalloped borders and adjacent spot (a) 
not yet merged with larger lesion. 
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Fig. 4 (Okun). Section through lesion in Figure 3, showing arear of transition 
from normal to atrophic retina. 


Fig. 5 (Okun). High magnifica- 
tion of atrophic area showing com- 
plete disappearance of choriocapil- 
laris and replacement by fibrous 
tissue. Note normal appearing 
large choroidal vessel (A) and 
Bruch’s membrane (M) which ap- 
pears intact. 


Fig. 6 (Okun). Choroid several mm. posterior to the lesion contains patent 
smaller vessels and choriocapillaris. 
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Fig. 7 (Okun). 58-440. “Large” lesion with small 
amount of residual pigment (P) in center of 
atrophic area. 


The chorioretinal lesions were also graded 
according to size as large, moderate, and 
minimal. The “minimal” group included the 
dotlike lesions at the ora as well as the iso- 
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Fig. 9 (Okun). Section through residual pigment 
in Figure 7. In this area all other retinal elements 
are also present. Note patent vessel (A) under- 
lying this area. 


lated lesion of approximately one millimeter 
or less in diameter (figs. 1 and 10). The 
group considered as “moderate” was made 


Fig. 8 (Okun). Section through lesion in Figure 7 shows appearance of margin of lesion 
within an area of cystoid degeneration. 


| 

a 
a 
« ol 
ba 
~* 
4 
thi 
~ 
Ao 


up of eyes with an accumulation of several 
of the isolated lesions in the “minimal” 
group. The “large” lesions were those with 
the scalloped margins and were much larger 
than the lesions in the other two groups 
(figs. 3, 7, and 12). 

The group of individuals with large le- 
sions proved to be of most interest in this 
correlative study. Three of these 17 indi- 
viduals (18 percent) had advanced systemic 
atherosclerosis, and 12 of the 17 (70 per- 
cent) had far-advanced atherosclerosis (table 
4). In a matched series (consecutive series 
matched for sex and age within three years ) 
of patients without chorioretinal atrophy only 
four of the 17 had far-advanced systemic 
atherosclerosis (table 5). This appears to be 
a statistically significant difference (X* = 
5.76). However, it must be noted that these 
changes do occur mainly in the older age 
groups, where a greater incidence of athero- 
sclerosis is expected (table 3). 

As a clinical counterpart to this study, 30 
patients from the Barnes Hospital medical 
wards were studied by indirect ophthalmos- 
copy with scleral indentation. Seventeen of 
these patients had bilateral areas of chorio- 
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Fig. 10 (Okun). 59-474. Series of small discrete 
area of depigmentation (A) just posterior to the 
ara serrata (QO), within the zone of cystoid de- 
generation. 


retinal atrophy in the periphery (table 6). 
The appearance of the lesions thus observed 
was very similar to those observed in the 
formalin-fixed autopsy eyes. In some cases 
the base of the lesions had a pinkish appear- 
ance, probably due to the intact blood flow. 
However, in most of the cases the lesions 
appeared either whitish or yellow. They 
were usually located inferiorly, although two 


Fig. 11 (Okun). Section through an area of depigmentation as shown in Figure 10. Atrophy of outer 
retinal layers within area of cystoid degeneration. 
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TABLE 3 
AGE DISTRIBUTION OF ATHEROSCLEROSIS IN AUTOPSY POPULATION 


No. of . Advanced & 
Age Autopeics Mod. A.S. ra Total % 
0-1 42 0 0 0 0 
1-20 20 0 0 0 0 
20—40 18 0 3 3 17 
40—50 26 3 6 ) 35 
50-60 40 5 17 22 58 
60-70 51 13 16 29 57 
> 70 53 14 34 48 91 
TOTAL 250 35 76 111 45 
TABLE 4 
ATHEROSCLEROSIS IN POPULATION WITH LESIONS 
‘ No. of | 

Type of Lesion Autopsies Mod. A.S. | Adv. A.S. F.A. Total % 
Large 17 2 | 3 12 | 17 100 
Moderate 21 | 6 5 5 | 16 76 
Minimal 30 5 5 | 4 | 14 47 

TABLE 5 TABLE 6 
ATHEROSCLEROSIS IN POPULATION WITH LARGE LE- CLINICAL SURVEY WITH INDIRECT OPHTHALMOSCOPY 
SIONS COMPARED WITH MATCHED SERIES OF 
CONSECUTIVE CASES (MATCHED FOR AGE AND hee al | 
SEX) WITHOUT LESIONS Age ae Patients 
(yr.) Patients with 
No. of Far Lesions 
Autopsies AS. 0-1 0 0 0 
1-20 2 | 50 
With large lesions 17 12 5 76 20-40 0 0 
Without lesions 17 4 | 40-50 & 6 75 
50-60 5 5 100 
60-70 9 11 

ients in thi had isolated 

atients in is grou ad 1sola esions 
P 30 17 57 
elsewhere. 


CoMMENT 


The primary disease appears to be an 
obliteration of smaller choroidal vessels lead- 
ing to disappearance of the choriocapillaris 
and subsequent atrophy of the outer retinal 
layers. This histologic picture is not unlike 
that described by Ashton in a case of central 
areolar choroidal sclerosis.” As is pointed out 
in this paper, the pathogenesis of such a his- 
tologic picture is a matter of conjecture. A 
number of possibilities are mentioned in- 


cluding the various types of occlusive phe- 
nomena as well as primary or secondary 
vascular atrophy. 

The best evidence for occlusive disease 
would, of course, be the demonstration of 
the occluded vessel on histologic section. In 
the present study no areas of arterial occlu- 
sion were observed about the atrophic le- 
sions, so the evidence for occlusive disease 
can only be presumptive. 

It was first shown experimentally by 
Wagenmann in 1890 that sectioning short 
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Fig. 12 (Okun). 58-497. Zone of 
depigmentation with scalloped mar- 
gins just posterior to the ora. This 
appears to be a more advanced 
stage of the changes shown in 
Figure 10. 


posterior ciliary arteries in the rabbit pro- 
duced areas of chorioretinal atrophy.* Coats 
(1907) and Hepburn (1912) have pre- 
sented further clinical arguments in favor 
of a sectorial arrangement of choroidal 


blood supply with vessels acting as though 
they were end arteries.””® If this be the 
case, the totally or partially occluded vessel 
may be some distance from the lesion, thus 


making its detection even more difficult. The 
retrobulbar region in many of the eyes ex- 
amined in this study contained vessels show- 
ing advanced atherosclerosis as well as an 
occasional totally occluded artery. 

Evidence against the production of le- 
sions on the basis of occlusion of short pos- 
terior ciliary arteries alone was presented by 
Wybar in 1954. By means of Neoprene in- 


Fig. 13 (Okun). Section through lesion shown in Figure 12 showing transition zone. The choriocapillaris 
(C) appears patent, but blood cells are present primarily under the more normal appearing retina. 
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jection studies in human eyes, he has shown 
that it is possible to fill the entire choroid 
via the ophthalmic artery despite ligation of 
a posterior ciliary artery. In one eye he was 
able to fill two-thirds of the choroid via a 
single short posterior ciliary artery."* This 
proves that at least in certain eyes anatomic 
conditions favor good collateral flow, which 
nevertheless does not guarantee against in- 
farction. 

The inferior location of these lesions may 
likely be related to closure of the fetal fis- 
sure with greater vascular variation and less 
reserve in this region, though this has yet to 
be shown. 

In conclusion, the information gathered in 
this study indicates that the discrete 
punched-out appearing areas of depigmenta- 
tion represent a degenerative rather than an 
inflammatory process. Favoring a degenera- 
tive process were the following observa- 
tions: 

1. An increasing incidence with age with 
no lesions in individuals under the age of 
40 years. 

2. A positive correlation between the size 
of the lesion and the degree of generalized 
atherosclerosis. 

3. A positive correlation between the size 
of the lesion and age. 

4. A rather constant inferior location. 

5. Usual bilateral involvement. 

6. The histologic picture with Bruch’s 
membrane intact. 

The associated finding of severe athero- 
sclerosis in 88 percent of the 17 individuals 
with large chorioretinal lesions needs fur- 
ther study. This may be a reflection of the 
older age group in which the larger lesions 


are found. On the other hand, its presence 
on ophthalmoscopic examination may prove 
to be an additional means of evaluating the 
extent of generalized systemic atherosclero- 
sis. 

SUMMARY 


1. Discrete punched-out appearing areas 
of depigmentation in the peripheral fundus 
were observed in approximately one fourth 
of 494 consecutive autopsy eyes studied by 
slitlamp magnification. 

2. Histologically they represent areas of 
chorioretinal atrophy with obliteration of 
the choriocapillaris. The primary disease 
appeared to be vascular in nature, leading to 
probable occlusion and disappearance of 
smaller choroidal vessels. 

3. The degenerative nature of these le- 
sions is supported by the following factors: 
(a) increasing incidence and size with age, 
(b) almost constant bilateral involvement in 
inferior one-half of the fundus. 

4. Eighty-eight percent of the individuals 
with larger lesions had severe systemic ath- 
erosclerosis. This association may prove to 
be of clinical value in evaluating the extent 
of atherosclerosis. 

Ophthalmology Branch 

National Institute of Neurological 
Diseases and Blindness (14). 
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EXPERIMENTAL CORNEAL ALLERGY* 


CORRELATION BETWEEN CLINICAL AND SEROLOGIC FINDINGS 


Necxen, M.D., I. C. Micnaetson, M.D., D. Netken, M.D., 
J. Gurevitrcn, M.D. 


Jerusalem, Israel 


INTRODUCTION 


The allergic nature of the “disease of the 
graft” has reawakened interest in corneal 
allergy which was studied originally at the 
beginning of the century. It was found by 
Wessely,’ in 1911, that a single intracorneal 
injection of a small dose of horse serum is 
followed after 12 to 14 days by a typical 
ring-shaped opacity in the cornea and by 
iritis. Histologically the opacity consisted of 
infiltration of leukocytes. Morawiecki,’ in 
1948, compared the ring opacity of the 
cornea with the precipitation of antigen and 
its specific antibody in agar plates. The 
origin of the antibody in the Wessely phe- 
nomenon is not known. Morawiecki could 
not find any relation between the appearance 
of the corneal opacity and the antibody titer 
in the serum of his experimental animals. 
Breebart and James-Witte,® following the 
method of von Szily,* in 1959, described 
ring form opacity in rabbit corneas after re- 
peated intracorneal injections of diluted 
horse serum. 


*From the Department of Ophthalmology, Ha- 
dassah University Hospital, and the Department of 
Clinical Microbiology, Hebrew University, Hadas- 
sah Medical School. This work has been aided by 
a grant from the National Council to Combat 
Blindness, Inc.,. New York. 


The purpose of this study was to deter 
mine the relationship between serum anti- 
body titer and corneal changes in _ these 
allergic manifestations. With this end in 
view, the Wessely reaction was chosen for 
study ; with the modification that instead of 
horse serum pure solutions of various pro- 
teins were injected. 


MATERIALS AND METHODS 


As experimental animals we used rabbits 
from a mixed stock, weighing approximately 
2.0 kg. As antigens 0.1 ml. of the following 
protein solutions were injected. 


Iw No. 

GM. % 
Egg albumin 4 1 
Human albumin 2.5 2 

Human gamma globulin 

in concentration of: 8 2 
4 2 
2 2 
1 2 
0.5 2 
0.1 2 


All proteins were dissolved in physiologic 
salt solution. In four control animals physi- 
ologic salt solution, autogamma globulin and 
rabbit gamma globulin were injected. The 
rabbits were anesthetised with pentobarbital 
and ether. The eyes were proptosed by pres- 
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sure with forceps. About 0.1 ml. of the solu- 
tions was injected into the cornea with a 
fine No. 25 needle. 

It has to be stressed that it was difficult to 
inject an exact quantity of fluid. Because of 
the compactness of the corneal lamellae, 
part of the solution may flow out from the 
cornea along the path made by the needle. 

Following the injection, each rabbit was 
examined with the slitlamp daily or even 
twice daily. The rabbits were bled every 
three to five days, the sera collected, stored 
at —20°C., and the antibody titer deter- 
mined at the end of the experiment in all 
sera at the same time. 


ANTIBODY DETERMINATIONS 


All sera were inactivated in a 56°C. water- 
bath for 20 minutes. The antigamma globu- 
lin titer was determined by adding to dou- 
bling dilutions of the serum a suspension of 
human erythrocytes coated with incomplete 
anti-Rh antibodies. One drop of the sensi- 
tized cells was added to 0.2 ml. of the serum 
dilutions. The mixture was centrifuged for 
one minute at 1,000 rpm and the tubes ex- 
amined for agglutination. The coating of ‘the 
cells with anti-Rh antibodies was performed 
as follows: 

Equal parts of anti-Rh serum with incom- 
plete antibodies of a titer of 1:8 and a five- 
percent red blood cell suspension (O,RH+ ) 
were incubated in a 37°C. waterbath for 30 
minutes. The cells were then washed three 
times in large amounts of normal saline and 
used for the titrations. 

The antihuman albumin titer was deter- 
mined by the tannic acid hemagglutination 
method as described by Witebsky and Rose.* 
As antigen, a 0.1-percent dilution of human 
albumin was used. 


RESULTS 


The clinical reaction was very similar in 
each animal and similar to what was de- 
scribed by previous authors. The initial haze 
produced by all intracorneal injections dis- 
appeared after a few hours. No reaction 


Fig. 1 (Nelken, et al.). Stage 2 of the experi- 
mental allergic keratitis. Ring opacity accompanied 
by dark engorged blood vessels at the periphery. 


appeared in the corneas of the control ani 
mals. The reaction in the other animals ap- 
peared usually on the fifth to eighth day 
following the injection and as will be seen 
invariably coincidentally with the first rise 
in the serum antibody titer. The clinical re- 
action to begin with manifested itself by in- 
jection of the limbal blood vessels and by 
iritis. This initial reaction we termed Stage 
1. With a single exception this stage ap- 
peared in all animals. Stage 2 manifested 
itself by a corneal haze. It appeared one to 
16 days after Stage 1. It took very soon the 
pattern of the well-known ring opacity, be- 
ing situated like the gerontoxon inside the 
limbus and associated with vessels in the 
periphery (fig. 1). 

The time interval between the two stages 
and the intensity of stage 2 were depend- 
ent on the amount of antigen injected and 
the serum antibody titer. The higher the 
titer, the more intense the opacity and the 
yuicker its appearance. In animals with low 
antibody titer, the circular haze at the periph- 
ery did not form a complete ring. In some 
animals with very low titers this stage was 
not even reached. 

In most animals within three days of the 
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Fig. 2 (Nelken, et al.). Stage 3. Dotted opacity. 


onset of stage 2 the ring opacity in the 
cornea and the vascularization became rap- 
idly fainter leaving behind a dotted opacity 
in the form of a triangle or quadrangle. 
This we called Stage 3 (fig. 2). In animals 
in which the antibody titer was low the 
cornea cleared completely and stage 3 
was not reached. Typical examples of the 
parallelism between the serum titer changes 
and the clinical reaction are shown in Tables 
1, 2, and 3. All the results are summarized 
in Table 4. 


CoMMENT 


It is apparent from Tables 1, 2, and 3 that 
there was a very clear parallelism between 
the rise in the serum antibody titer and the 
appearance of the corneal changes. This 
parallelism was present in all the animals ir. 
whom the clinical reaction appeared. 

It will be noted from Table 4 that the 
serum antibody titer at a given stage in the 


TABLE 1 


Rassit 4: ANTIGEN INJECTED: HUMAN GAMMA 
GLOBULIN (4.0 GM. PERCENT) 


Time (da. 
following 
injection) 


Clinical 


1:80 
& Stage | 
1260 
1 1: tage 
16 1:80 
19 1:80 
35 1:10 Stage 3 


TABLE 2 


RaBBit 12: ANTIGEN INJECTED: HUMAN GAMMA 
GLOBULIN 0.1 GM. PERCENT 


Time (da. 
following i Clinical Reaction 
injection) 


Stage 1 


Stage 2 


Reaction disappears 
Cornea clear 


clinical reaction was not the same in all the 
animals. 

Although there is a general relationship 
between the amount of antigen injected and 
the amount of antibody formed it will be 
noted that this relationship varied from ani- 
mal to animal. This can be explained by in- 
dividual variability of antibody production 


_or by escape of antigen from the cornea dur- 


ing injection. 

The antibody titers against the human al- 
bumin were higher than the titers against 
human globulin. This result is explained by 
the greater sensitivity of the method which 
was used for the determination of antihu- 
man albumin antibodies. 


SUMMARY 


1. The Wessely reaction was produced in 
rabbits by injecting various amounts of 
foreign proteins intracorneally. 

2. The clinical reaction is shown to ex- 
press itself in three stages which are de- 
scribed. 

TABLE 3 


RaBBit 13: ANTIGEN INJECTED: HUMAN ALBUMIN 
2.5 GM. PERCENT 


Time (da. Serum 


following Antibody Clinical Reaction 


2 0.000 
1:160 Stage | 
+ 1:640 
1 1:1280 Stage 2 
19 1:1280 
21 1:1280 
31 1:640 Fading of opacity 


6 0.00 
27 1:5+ 
Serum | era 
Antibody 
liter 
injection) Titer 
0.00 
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TABLE 4 
ANALYSIS OF FINDINGS 
| Maximum of Serum Stages of Clinical 
| Rabbit No. Antigen Injected Antibody Titer Reaction 
7 Human Gamma Globulin in 
| Concentration of (gm. percent) 
| 8.0 1: 3000 | 2 3 
2 8.0 1:1000 l 2 3 
| 3 4.0 1:160 1 
4 4.0 1:160 
5 2.0 1:40 
7 6 2.0 1:20 No reaction 
Pe 7 1.0 1:60 l 2 3 
. 8 1.0 1:120 l 2 3 
0.5 1:80 2 
10 0.5 1:10 2 
7 11 0.1 1:60 l 2 
| 12 0.1 1:40 | 2 
| Human Albumin in Concentra- 
tion of (gm. percent) 
| 13 2.5 1:1280 — 
i 14 B69 1:1560 1 2 3 
Egg Albumin in Concentration 
of (gm. percent) 
; | 15 4.0 0 No reaction 
Eo. 3. The serum antibody titer was measured various stages of the clinical reaction. 
7 in each animal. 
a 4. It was found that there is a dependence Department of Ophthalmology, 


between the serum antibody titer and the Haddassah University. 
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iz THE ROLE OF BRAIN DAMAGE IN CONGENITAL DYSLEXIA* 

HERMAN KrikGER GOLDBERG, M.D., Curtis MarsHALL, M.D., AnD 

Epitu Sims, B.S 

Baltimore, Maryland 

Dyslexia is a syndrome characterized by opment of the dyslexic patient. The respec- 
the inability of a child to learn to read at nor- ~tive roles of ophthalmology, psychiatry, neu- 
, mal grade level even though the child has rology and education, as they are associated 
7” normal or superior intelligence. There are with these contributing factors, were re- 
: many factors which contribute to the devel- viewed in an earlier publication.’ Since then 


_ * From the Wilmer Institute of The Johns Hop- 
kins Hospital. 


our interest has been further stimulated to 
investigate some of these basic problems of 


BRAIN DAMAGE AND DYSLEXIA 


congenital dyslexia. A classification by Rabin- 
ovitch® divides the retarded reader into two 
major groups: 

1. The exogenous group, in which the 
reading disability is due to psychiatric and 
educational factors. 

2. An endogenous group, in which (a) 
there was frank brain damage which might 
result in the child with cerebral palsy; (b) 
a group in which there was no demonstrable 
neurologic lesion but yet there was a basic 
incapacity to interpret written material and 
an inability to associate concepts with sym- 
bols. 

In Subgroup 2(b) there is no demonstra- 
ble organic neurologic lesion present, yet 
there is this basic incapacity to interpret 
written material. It is with reference to this 
group that there has been much romance and 
conjecture. Vision, ocular muscles, ductions, 
convergence insufficiency, convergence ex- 
cess, heredity, cerebral dominance, blood dys- 
crasia, hypothyroidism and many other 
equally unsubstantiated factors, all have had 
some temporarily popular role in the etiology 
of the dyslexic patient. 

To understand the problem better, brief 
reference is made to the anatomy of the re- 
gion involved.* There are six areas of ana- 
tomic importance in reading. Reading is first 
a matter of vision, or sensation, and secondly 
an interpretation, or perception, of what is 
seen. Images are recorded on the retina and 
then transmitted as electrical impulses to the 
optic nerve and then, via the lateral genicu- 
late body, to the calcarine fissure in the occi- 
pital lobe. This is the primary visual recep- 
tive area 17 of Brodmann. 

Surrounding area 17 are the secondary and 
tertiary (fig. 1) visual cortical areas 18 and 
19 of Brodmann. Area 18 lies immediately 
adjacent to area 17, surrounding it like a re- 
versed letter “C’’. This area is activated only 
by impulses starting in area 17 and is con- 
_ cerned only with visual memory patterns for 
the visual recognition of objects. Destruction 
of this area results in loss of ability to recog- 
nize objects—visual agnosia. The ability to 


Fig. 1 (Goldberg, Marshall and Sims). This 
diagram illustrates the sécondary and tertiary re- 
ception areas of the cerebral cortex. 


recognize symbols of language, that is, the 
ability to read, is not affected. 

The tertiary visual cortical area is area 19. 
This area lies immediately adjacent to area 
18 and surrounds it on the medial and lateral 
surface of the occipital area like a reversed 
capital letter “C”. This area is stimulated by 
area 18. It is concerned with the elaboration 
of memory patterns necessary for the recall 
of language symbols. Destruction of area 19 
impairs memory recall of objects, persons 
and language. A lesion of this area may im- 
pair the ability to read. The angular gyrus, 
located in the posterior part of the parietal 
lobe and lying adjacent to area 19, serves the 
same function for language symbols that area 
19 performs. The angular gyrus is essential 
in both reading and writing. The area of 
Wernicke, concerned with the recognition 
and recall of speech by its connections to the 
angular gyrus, reinforces by auditory stimuli 
the ability to understand written language. 
The anatomic complexity of reading is fur- 
ther demonstrated by those individuals whose 
silent reading is associated with lip move- 
ment. In such individuals the ability to read 
will depend on the motor speech area of 
Broca and its connections with the angular 


gyrus.* 
Lesions of either Wernicke’s area or 
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Fig. 2 (Goldberg, Marshall and Sims). Gestalt 
psychology emphasizes that we perceive configura- 
tions. 


Broca’s area complicate the learning of read- 
ing. This is especially important when the 
educator and reading therapist use the class- 
room techniques, which involve hearing the 
spoken word and repeating what is heard. 
Both of these functions respectively involve 
Wernicke’s area and Broca’s area. 

A word should be said about visual inter- 
pretation, or perception. This involves a 
“putting together” of the visual impulses. 
This is a gestalt phenomenon which arises by 
a perception of the whole pattern: a photo- 
graph is recognized as a whole and not by 
the separate features. The figure of the tri- 
angle and square is an example of gestalt 
psychology (fig. 2). We do not perceive a 
series of isolated dots; rather we perceive a 
square and triangle sitting on a line. The dots 
are organized in perception so that they are 
seen as a configuration. General psychologic 
disturbances or subclinical brain damage may 
impair this interpretation of the peripheral 
stimulations into visual perceptions. It is in 
this perceptive area that some of our patients 
show a deficiency. 

This anatomic basis of alexia is well sub- 
stantiated by the number of case histories 
which show a relationship between alexia and 
cerebral pathology. The pathology is in the 
parietal occipital area. Further evidence 
showing the similarities of acquired alexia 
to congenital dyslexia is suggested by psy- 
chologic testing, by the lack of success en- 
countered in remedial training with the 
standard remedial teaching techniques, and 
by electroencephalographic changes. 

Kawi and Pasamanick® reviewed the pre- 
natal and paranatal records of 205 children 
with reading retardation and found that 16.6 
percent had been exposed to two or more ma- 


ternal complications as compared with 1.5 
percent of a similar group without reading 
disorders. The complications were such that 
contributed to fetal anoxia. It was their hy- 
pothesis that severe brain damage led to 
stillbirth, abortion and neonatal death; and 
then, in a descending gradient, lesser forms 
of injury led to cerebral palsy, epilepsy and 
behavior disorders; while the most benign 
form of brain damage was associated with 
speech disorders and congenital dyslexia. 
Penfield and Hécaen’ reported 17 cases of 
adult patients with focal epilepsy. Partial 
resection of the parietal occipital cortical 
area was performed because of epilepsy. 
Subsequent examinations revealed no impair- 
ment of the intellectual capacity; the EEG 
showed abnormalities similar to those which 
are reported in our patients with dyslexia, 
and visual-motor psychologic responses were 
the same as seen in cases of congenital dys- 
lexia. Defects of perception were present. 
Careful psychologic examination of the 
visual-motor functions of these patients 
showed that they could copy very simple de- 
signs but were unable to represent perspec- 
tive, that is, a cube. And drawing from mem- 
ory showed characteristic disarticulation and 
piecemeal procedure (fig. 3). Designs were 
poorly copied. In some cases the patient was 
even slow and awkward in tying knots, often 
being satisfied with mere twists of the string. 
Furthermore, examinations with the Wech- 
sler-Bellevue test gave results indicating an 
average or high intelligence level. Another 
striking note of similarity with cases of 
proven brain damage, and with cases of con- 


Fig. 3 (Goldberg, Marshall and Sims). Patient’s 
attempt to draw a cross 21 days after operation. 
(Penfield and Hécaen. ) 
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Fig. 4 (Goldberg, Marshall and Sims). The 
parietal-occipital area in which the predominant 
EEG abnormalities were found. (Penfield and 
Hécaen. ) 
genital dyslexia, is to be found in the electro- 
encephalogram. 

With the co-operation of the Baltimore 
County Schools a group of students from 
their remedial reading clinics were referred 
to us. These students were all of normal or 
superior intelligence but they were retarded 
two or more years in reading ability. General 
physical examinations were normal and there 
was little evidence of any abnormality in the 
ocular examinations. The eye examinations 
included complete and exhaustive muscle in- 
vestigations, including muscle balance and 
fusional status. A group of patients of similar 
age and intelligence, but not retarded in 


Cod 


Fig. 5 (Goldberg, Marshall and Sims). Abnormal 
EEG of six-year-old child. 


Fig. 6 (Goldberg, Marshall and Sims). Abnormal 
EEG of 11-year-old child. 


reading, were included in our examinations 
so that they might serve as a control group. 

Electroencephalographic _ interpretations 
were made by Dr. Curtis Marshall. The 
EEG’s of a group of seven patients who had 
organic disease were scattered through the 
entire series. Twenty-five patients with read- 
ing retardation were examined and abnor- 
malities were noted in 23 of 25 patients. 
There was an equal number of controls, and 
all but two cases of the control group were 
reported as normal. 

The predominant abnormality in the EEG 
was in the parietal-occipital area and was 
characterized by general disorganization with 
asymmetry, abundant slow activity and oc- 
casional sharp waves, but no seizure dis- 
charges. This is exactly the finding in the 
electroencephalogram of the cases reported 
by Penfield and Hecaen (figs. 4, 5, 6, and 
7). 


DISCUSSION 


Children with reading retardation or con- 
genital dyslexia were examined for evidence 
of subclinical brain damage. That such evi- 
dence was found is suggested by the results 
of the electroencephalogram and the psycho- 
logic tests involving perception. 

The similarity of the EEG and the results 
of the psychologic tests in the patients with 
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Fig. 7 (Goldberg, Marshall and Sims). Abnormal 
EEG of 15-year-old youth. 
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proven brain damage to some of those with 
congenital dyslexia would further suggest 
that brain damage is a factor in some of these 
cases. 

SUMMARY 


1. Evidence of subclinical brain damage in 
cases of congenital dyslexia is suggested by 
EEG changes and psychologic visual-motor 
responses. 

2. It is important for the educator to be 
aware of this group of subclinically brain 
damaged children so that remedial training 
can be instituted at an earlier age and “‘read- 
ing readiness” have even greater emphasis 
before the technique of reading is taught. 

3. Educational, psychiatric and subclinical 
brain damage are proven etiologic factors 
of congenital dyslexia. Early recognition of 
these etiologic factors will be of assistance in 
choosing specific remedial therapy. 
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CLINICAL RESULTS OF LIGHT COAGULATION THERAPY* 


D. K. Piscuer, M.D., anp B. H. Coryear, Jr., M.D. 


San Francisco, California 


The most important work presented to 
the ophthalmologic world in the past two 
decades is that of the use of light coagulation 
for the treatment of various eye conditions 
as developed by Meyer-Schwickerath at the 


*From the Division of Ophthalmology, Stan- 
ford University Medical School. Presented before 
the Pacific Coast Oto-Ophthalmological Society, 
Las Vegas, Nevada, May, 1959. 


University of Bonn in Germany. As was the 
case with the appreciation of Gonin’s work 
30 years ago, it has taken several years for 
ophthalmologists to realize the value and 
scope of this method of treating certain eye 
disorders. Admittedly, this type of treatment 
is still in its infancy, so that it will be a 
number of years before the limits of its use 
can be fully evaluated. However, even at this 
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time, certain definite statements can be made 
as to its clinical value. The present paper is 
a brief presentation of our experience with 
this method of treatment, not only in our 
own hands but also from several periods of 
observation of the work at the University 
Eye Clinic at Bonn, Germany. 

Retinal detachments come first to mind 
when light coagulation is mentioned, and 
rightly so, since it was for their prevention 
and treatment that this technique was first 
used. As will be pointed out in the latter por- 
tion of this paper, there are several other 
diseases in which it is equally or perhaps 
even more important. 

In retinal detachment work, the use of 
light coagulation falls into two classifica- 
tions: (1) its use in a prophylactic manner 
and (2) its use in helping to cure an exist- 
ing detachment. 

In prophylaxsis (table 1) one of the most 
important and dramatic aspects is the closing 
of retinal holes or tears found in the at- 
tached retina. Such definite holes may be 
found in the course of an ordinary eye ex- 
amination, or they may be found in examin- 
ing patients who have come in to the ophthal- 
mologist complaining of flashes of light in 
an eye, or of spots like soot floating before 
an eye, or of a sudden haze developing be- 
fore one eye, or several other such com- 
plaints or series of complaints. Furthermore, 
such “quiet holes’’ as just described, are, of 
course, often found in examining the fellow 
eye in a case of retinal detachment. 

All such holes may be obliterated by means 
of light coagulation therapy. The easiest to 
treat are those located near or posterior to 
the equator but all holes, even those at the 


TABLE 1 
INDICATIONS FOR PROPHYLACTIC TREATMENT 


1. Retinal tear without detachment 

. Degenerative areas in second eye 

Cases of presenile cataract with degenerative 
retinal changes 

Cases of cataract with previous retinal detach- 
ment surgery 

. Untreated peripheral retina after retinal detach- 

ment surgery 
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ora serrata, can be treated. The more an 
terior they are, however, the more difficult 
the technique and the greater the amount of 
skill required to seal them successfully. 

Although hints for easier use of the ma- 
chine for light coagulation therapy will be 
listed at the end of this paper, at this point 
it seems pertinent to give suggestions for 
obliterating retinal holes. We have found it 
simplest first to put a very small barrage 
around the holes, avoiding all large retinal 
vessels. Then several coagulations can be 
put directly on the edges of the tear. These 
coagulations should look like those achieved 
by the use of very light diathermy. They 
should not coalesce but rather should look 
like “eggs in a carton.” A row of such white 
spots is the ideal result. On the day after the 
coagulation, these coagulated points may look 
a little larger than at the time of treatment. 
After five or six days the white exudate 
should begin to disappear and pigment should 
be seen to appear. After about 10 days, all 
exudate is usually gone, although an increase 
in the amount of pigmentation present often 
continues for many days. 

Another prophylactic use of light coagu- 
lation is to treat degenerated areas of the 
retina not infrequently seen in persons past 
middle age. Such areas show obliterated ves- 
sels or marked pigment atrophy with some 
pigment migration, or a combination of sach 
findings. 

Should all such areas be treated prophy 
lactically? Undoubtedly not. Every experi- 
enced ophthalmologist has seen dozens of 
patients with such areas of degeneration 
who, over the years, needed nothing more 
than changes of glasses. The difficulty is 
making a clinical evaluation of each case. We 
feel that eyes with one or two such areas in 
patients with no complaints referable to such 
areas had best be left alone. In cases where 


slittamp examination reveals a definite vitreo- 
retinal adhesion, however, light coagulation 
therapy seems indicated. The same would 
hold true for a patient in whose other eve a 
frank retinal detachment had existed or does 
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exist; also one would probably be justified 
in treating these eyes if a member of the 
immediate family had developed a retinal 
detachment. However, we do not feel justi- 
fied in recommending light coagulation for 
those patients who merely complain of oc- 
casional flashes of light unless definite patho- 
logic changes are present. 

Macular holes present another difficult 
clinical decision. Here again many patients 
show no further change after the initial eye 
examination. Years go by without a detach- 
ment developing. Undoubtedly, light coagula- 
tion therapy should be employed in those 
cases in which examination, especially with 
the slitlamp, suggests slight inward turning 
of the edge of a true hole, or even the 
faintest elevation of the retina about such a 
hole. If the vision has fallen to 20/200, an 
attached macular hole should probably be 
treated since vision would not be made worse 
by the coagulation. However, questionable 
holes in eyes with vision of 20/50 or 20/70 
had best be watched for a considerable period 
of time before a decision to operate is made. 

In retinal detachments, light coagulation 
can be used in less than 10 percent of new 
cases. Only those that settle out completely, 
and this means completely, are amenable to 
light coagulation. The slightest retinal eleva- 
tion of even less than two diopters prevents 
the successful use of this therapy. In those 
cases that do settle out completely, the re- 
tinal holes can very satisfactorily be closed 
with light coagulation. As suggested for 
cases of retinal holes without detachment, a 
barrage (probably best a double barrage in 
these cases) should be placed around each 
retinal break, the edges of the holes should 
also be coagulated, and the barrage carried 
anteriorly to the ora serrata at several places. 

In combination with, or supplementary to 
(table 2), some standard retinal detachment 
operations light coagulation therapy has an 
important role in the treatment of retinal de- 
tachments. Of most importance and greatest 
satisfaction to the ophthalmologist are the 
cases in which the retina has been reattached 


TABLE 2 
INDICATIONS FOR POSTOPERATIVE TREATMENT 


1. Tear still open 

2. Completion of electrodiathermy barrage 
3. “Walling retained fluid 

4. Treatment of other degenerative areas 
5. Barrage central to a scleral resection 
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in the immediate postoperative period but in 
which ophthalmoscopy shows that the retinal 
hole (or holes) is still open and no operative 
exudative choroiditis is present in this re- 
gion. How often the surgeon has wished he 
could apply just a little bit more diathermy 
at this point; to try to do this, however, 
usually proved to be an heroic operative pro- 
cedure fraught with many complications. 
Now, with no more formidable procedure 
than a retrobulbar Novocaine injection, he 
can, with the light coagulation machine, easily. 
produce new coagulations and new exudate 
at the right spot. 

If sometimes the surgeon finds that a bar- 
rage of diathermy foci is weak at one point, 
he can easily add a few new coagulations or 
a whole new line of coagulation points to 
the existing foci. Thus, the light coagulation 
technique can prove of great help to every 
retinal detachment surgeon and, needless to 
say, these painless re-operations are greatly 
appreciated by the patient. 

It should, however, be realized that al- 
though bloodless externally, this treatment is 
a serious operation. The light coagulation 
has coagulated and damaged not only retinal 
tissue but, more important, has obliterated 
and damaged capillaries and small venules 
and arterioles any of which may bleed, so 
some immediate postoperative rest seems in- 
dicated. Our routine is to use binocular band- 
ages on the day of the light coagulation 
operation and then prescribing peephole 
glasses to be worn until all exudate has ab- 
sorbed. Normal activity may be resumed in 
about two weeks. 

When a full-blown retinal detachment is 
present which requires actual surgery and 
light coagulation is used only as a supple- 
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mentary procedure, postoperative care will 
be dictated by the progress of healing. In 
detachments which settle out so well pre- 
operatively that light coagulation therapy 1s 
feasible, probably convalescence is somewhat 
shorter but, as these are cases in which a 
separation at the line of the pigment epi- 
thelium has occurred, it seems wise to err on 
the conservative side. 

Another field for light coagulation therapy 
is in the treatment of von Hippel-Lindau 
disease. Its greatest advantage here is that, 
with proper technique, destructive intra- 
ocular hemorrhages are unknown. One must 
carefully avoid the large feeding vessels. 
Only the tumor should be treated. Depending 
on its size, two or three coagulations can be 
put directly on the tumor. In the succeeding 
days, small hemorrhages will appear on the 
surface of the tumor, which may take two 
to three weeks to disappear. At this time, or 
in about a month, a second treatment should 
be given, again avoiding the large vessels. 
After several weeks’ wait, more treatment 
can be given. While this procedure is time 
consuming, it is safe. 

Unlike diathermy, which can strike one of 
the large vessels and result in bad hemor- 
rhage, it is possible to spare all large vessels, 
a feature of great value in monocular cases. 
As the tumor shrinks following these treat- 
ments, the enlarged vessels spontaneously 
diminish in size until they reach a normal 
size and distribution. Just as in treating 
retinal holes, it is possible to place all the 
light coagulation foci between the retinal 
vessels, a feat impossible with the diathermy 
technique. 

Other retinal lesions successfully treated 
by this therapy are some cases of Eales’ dis- 
ease. The aborescent types are the most fa- 
vorable. One should begin with coagulation 
of the smaller vessels and gradually work up 
to the largest. Cases of Leber’s miliary 
aneurysms may also be treated, coagulating 
the aneurysm and its vessels if they are small 
in caliber. 

In these two groups of cases, the amount 
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of postoperative eye rest will have to be de 
termined as the fundus picture develops ; 
however, two to three weeks between treat- 
ments seems to be as short an interval as is 
advisable. 

Diabetic retinopathy, unfortunately, re- 
acts badly to this as well as to other types of 
treatment. 

Marked success is usually obtained in 
treating small retinoblastomas with light 
coagulation. In our experience, this has been 
tried only in a remaining eye. Unfortunately, 
only small tumors, two- or three-disc diam- 
eters in size, are easily destroyed. As the 
retinoblastoma tumor contains little pigment, 
the heat is generated in the underlying 
choroid, so understandably, the tumor must 
be small. A ring of coagulations is first 
placed about the tumor which is then treated 
with several applications. After a week or 
two, more applications may be necessary and 
repeated treatments will depend on the 
fundus findings. Tumors that have recurred 
or resisted radiation seem very well suited 
to this type of therapy. 

Small, malignant melanomas can also be 
successfully treated by light coagulation. As 
with retinoblastomas, a ring of coagulations 
is placed about the tumor and then the tumor 
is treated. Since there is much pigment pres- 
ent, smaller dosages of light are to be used. 
The interval between treatments can also be 
longer than with retinoblastoma. As yet, we 
have had no personal experience with mela- 
nomas. 


TECHNIQUE 


The technique of light coagulation is fairly 
simple. The instrument, in principle a simple 
reflecting direct ophthalmoscope, is used ac- 
cordingly. One should start with weak set- 
tings of the electric current and small dia- 
phragm openings, increasing the settings 
until there is satisfactory coagulation. While 
the light is on, it is surprising how well one 
can see the coagulation appear in the fundus ; 
so the time needed to develop coagulation 
can be accurately judged. More than two 
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seconds’ exposure is probably not needed ; 
since the choroidal circulation carries the 
heat away rapidly, longer exposures are not 
helpful. 

One must have a maximally dilated pupil 
both for examining and for treatment. While 
not absolutely necessary, a retrobulbar injec- 
tion of Novocaine is helpful in several ways. 
First, the eye is immobilized. This not only 
makes accurate focusing possible but also 
prevents the patients from suddenly looking 
at the light while it is on, thus badly damag- 
ing the macula. Secondly, retrobulbar Novo- 
caine cuts down the patient’s light sensitivity 
so that the treatment is tolerated well. Fin- 
ally, if a little exophthalmos is produced, 
the periphery can be reached more easily. It 
may be necessary to turn the eye with for- 
ceps or a strabismus hook (best done by the’ 
assistant) and it may also be necessary to 
indent the sclera slightly to reach the ora 
serrata. 

The cornea must be kept crystal clear. For 
this, irrigation with normal saline every 15 
or 30 seconds is necessary. Lens opacities 
interfere markedly with the treatment and 


-make it necessary to use much higher dos- 


ages than in eyes with clear lenses. However, 
in treating the peripheral retina, good co- 
agulation can be achieved even with con- 
siderable nuclear lens opacity. 

In marked ametropia (+10, or —10, or 
higher) contact glasses are needed to neu- 
tralize the refractive error. In such cases, a 
good contact-glass fluid seems to work bet- 
ter than normal saline. 

Since Ophthaine or Dorsocaine, instilled 
once or twice, usually does not cause hazing 
of the-cornea, it is a good local anesthetic 
to use. It reduces the patient’s complaints 
about feeling the heat of the light, which is 
usually not painful. Also, the patients do not 
then complain of the eye feeling dry and ir- 
ritated. Unless a retrobulbar injection is 
given, the light itself is quite disconcerting, 
to put it mildly, and so unbearable in some 
cases that the patients cannot hold their eyes 
still. 


After the treatment, a bandage is applied. 
The cornea often shows a transient tendency 
to exfoliation of the epithelium, which the 
bandage seems to prevent. Within 24 hours 
the discomfort of this disappears. 

Before closing, it might be well to point 
to some of the advantages and disadvantages 
of light coagulation therapy, as compared to 
the conservative use of diathermy. 

The simplicity of the procedure is obvious 
and needs no further comment. Another fac- 
tor in favor of light coagulation is that the 
areas of coagulation can be placed just where 
desired, which is not the case with dia- 
thermy. Therefore, hemorrhages into the 
vitreous cavity are rare. The ability to re- 
peat the operation in a day or two in order to 
increase the coagulation effect is another 
great advantage. 

The disadvantages are that light coagu- 
lation can be used only where the retina is 
completely attached, or practically completely 
reattached. Furthermore, with this technique 
no drainage of subretinal fluid is obtained. 

A résumé of 224 cases treated by us is 
shown in Table 3. Several of the categories 
require no discussion. The one failure among 


TABLE 3 
LIGHT COAGULATION CASES* 


Type No. Failed’ hercent 
Postoperative 78 18 23.1 
Hole without detachment 58 3 5.2 
Prophylactic 27 0 0.0 
Flattened with bedrest 15 6 40.0 
Macular hole 11 0 0.0 
Pupillotomy 8 5 62.5 
von Hippel’s disease 6 2 33.3 
Retinoblastoma 5 2 40.0 
Postoperative bleeding site 5 0 0.0 
Coats’ diseaset 6 ? 

Leber’s aneurysmst{ 5 ? 


TOTAL 224 


* Additional cases have been added since the 
ntation of this paper. All cases have been fol- 
owed for at least six months following the last treat- 
ment. 
+t Five cases are definitely better, one case is un- 
cha 
t treated areas are all improved but in several! 
cases new aneurysmal dilatations have appeared. 
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the cases with holes without detachment was 
in a doctor who had repeated vitreous hemor- 
rhages. One large horseshoe tear was found 
and closed. Due to poor visibility, other ret- 
inal breaks apparently were not found and 
he developed a complete detachment of the 
retina. 

The cases of prophylactic treatment of de- 
generated areas of retina, as well as the 
cataract cases treated prophylactically before 
operation, have been operated too recently 
(two to nine months) to allow any final con- 
clusions. 

In the detachments which settled with bed- 
rest, two of the failures were due to faulty 
clinical judgment. In these, it was thought 
that the retina had settled sufficiently but, as 
was pointed out previously, practically com- 
plete settling is necessary. These failures 
bear out this point. The third failure, done 
at the beginning of the work, seemed to show 
sufficient coagulation at the time of treat- 
ment but detachment recurred within a few 
days of activity. Too little coagulation may 
have been the mistake. 

Considering postoperative treatment, it is, 
of course, not possible to say how many cases 
would have improved if left alone. Judging 
by clinical experience, probably one half 
would not have been cured or would have re- 
lapsed. These include cases in which the 


holes were not completely closed, with some 
remaining detachment present, as well as 
cases with complete reattachment in which 
the holes were still-open or where the de- 
limiting barrage seemed incomplete or weak. 

In two cases of von Hippel’s disease 
shrinking is still taking place and the pa- 
tients may need further treatment. The en- 
larged vessels have become normal in size 
and the “tumor” has practically disappeared. 

The five cases of Leber’s miliary aneu- 
rysms all improved in regard to the extent 
of the lesion, the number of aneurysms still 
visible, and in vision. How permanent these 
improvements will be remains to be seen. 

In the cases of retinoblastoma, the failure 
was in a child who had the lesion in her sec- 
ond eye for many months before her family 
consented to treatment. Two courses of ra- 
diation combined with TEM failed and so 
did the light coagulation. 

In the cases of persistent postoperative 
bleeders, the area suspected of being the 
bleeding point was treated with light coagu- 
lation and there has been no further bleeding 
for over six months in each case, which is 
longer than after any previous remission. 

Only time will tell if all the cases listed 
in Table 1 as cures are permanent. 
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A CONTROLLED STUDY WITH TRICLOBISONIUM CHLORIDE* 
IN EXTERNAL OCULAR INFECTION 


R. U. Stern, M.D., W. T. Rapos, M.D., J. INsABELLA, M.D., H. GAMBACorTA, 
M.D., H. Mosxow1tz, M.D., anp N. Orazo, M.D. 


Newark, New Jersey 


The development of strains of bacteria 
resistant to the commonly employed anti- 
biotics is increasingly frustrating. In exter- 
nal ocular infection, as in all branches of 
medicine today, the treatment of disease with 
antibiotic and chemotherapeutic agents fre- 


* Triburon®, Hoffmann-La Roche Inc., Nutley, 
New Jersey. 


quently results in failure and it becomes 
necessary to change drugs. Culture sensi- 
tivity studies have shown an increasing num- 
ber of antibiotic resistant pathogens, par- 
ticularly staphylococcus. As bacterial resist- 
ance to antibiotics develops, the search for 
new antibacterial agents must intensify and 
include the investigation of many newer 
bactericides, 


The development of patient sensitization 
to the presently available antibiotics, both 
systemic and contact types, is a well-recog- 
nized problem and will undoubtedly increase 
with a more widespread use of antibiotics in 
medical practice. The desirability of limiting 
the use of antibiotics to systemic adminis- 
tration in the more severe medical problems 
makes more urgent the search for new anti- 
bacterial agents, which have topical effective- 
ness. The topical use of antibiotics which 
some day may be employed systemically in 
that patient is undesirable since it may lead 
to patient sensitization, and inability to use 
the drug with safety in the future. 

Triclobisonium chloride, a bisquaternary 
diamine compound recently synthesized by 
Teitel and Goldberg of Hoffmann-La Roche, 
has been shown to possess “high bacterio- 
| static and moderate bactericidal activity in 

vitro” against a wide range of pathogens, 
7 including antibiotic-resistant staphylococci.’ 
Zz In vitro studies with both the disc plate sen- 
sitivity and with serial dilution techniques 
show triclobisonium chloride to be a very 
potent microbicide. The development of re- 
sistant strains has not thus far occurred in 
the laboratory.* 

The structural formula of triclobisonium 
chloride, a stable, white, crystalline solid, 
readily soluble in water and ethanol, appears 
at the bottom of this page. 

Buffered solutions of triclobisonium chlo- 
ride in concentrations of one percent and over 
are irritating to mucous membranes, espe- 
cially the conjunctiva. A 0.1l-percent buf- 
fered aqueous solution of triclobisonium 
chloride was found to be nonirritating to the 
eye and was used in this study.’ 

The purpose of this investigation was to 
evaluate the therapeutic potential of triclo- 
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bisonium chloride (0.l-percent buffered 
aqueous solution) in external ocular infec- 
tions in laboratory animals and in patients. 


ANIMAL STUDIES 


For these studies California and New 
Zealand albino rabbits were used. All rabbits 
were healthy and weighed approximately 2.0 
kg. An experimental laboratory infection 
was produced by intracorneal injection of 
known dilutions of F.D.A. Staphylococcus 
aureus strain No. 209, containing between 
4,000 and 100,000 viable organisms per ml. 
following the technique of Bellows.’ A 25- 
gauge needle was used for the intracorneal 
injection and enough solution was injected 
to produce a four-mm. area of infiltration, 
manifested by corneal clouding. 

The eyes of control animals progressed in 
the following manner: within eight hours, 
there was marked purulent conjunctivitis 
with injection of the episcleral vessels and 
marked iris congestion. A corneal ulcer de- 
veloped approximately one to two mm. in 
diameter, which was whitish and necrotic. 
In 24 hours the size of the ulcer increased to 
four or five mm. and, in some cases, an early 
hypopyon developed. Within 48 hours the 
ulcer had expanded to between six and eight 
mm. and invariably there was hypopyon. A 
profuse purulent discharge and infection of 
the lacrimal system, evidenced by pus pres- 
ent in the nostril and maceration of the 
nares, was present. 

Animals treated with triclobisonium chlo- 
ride, after injection as already described, in 
a 0.1-percent solution, two drops in the con- 
junctival sac every hour, progressed as fol- 
lows: 

All eyes which received initial treatment 
within one hour after injection remained 
CH; 
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clear, manifesting only a slight if any transi- 
tory conjunctivitis. Because of the consist- 
ently good results of the immediate treat- 
ment, it was decided to delay treatment be- 
yond one hour after injection and allow the 
infection to become established. When treat- 
ment was delayed two hours, a small ulcer, 
one to two mm. developed but did not pro- 
gress. Eyes in which treatment was delayed 
three to four hours after injection devel- 
oped correspondingly larger ulcers, two to 
four mm., which also did not progress. It 
should be noted that the number of organ- 
isms used in these experiments was in many 
instances much higher than those employed 
by Bellows in a previous study using a simi- 
lar technique. 


ANTERIOR CHAMBER DRUG LEVELS 


In this study three rabbits were used. Five 
eyes were bathed with triclobisonium chlo- 
ride (0.1-percent solution) every 10 min- 
utes for four doses. One untreated eye was 
used as a control. Using a 25-gauge needle 
the anterior chambers were punctured with 
a syringe wetted with heparin. At 15 minutes 
0.2 cc. of aqueous humor was withdrawn 
from one eye; at 30 minutes a second sam- 
ple; and again at 60, 120, and 240 minutes 
respectively. The same procedure was used 
on the control eye. This aqueous humor was 
dropped into a series of 10 tubes of known 
dilution of staphylococcus. No inhibition of 
growth appeared in any of the tubes. 

Six more eyes were then totally debrided 
of corneal epithelium and similarly bathed 
with triclobisonium chloride at 10-minute 
intervals. Anterior chamber punctures were 
carried out by the same technique and at the 
same intervals as before. Serial dilution 
study was performed in the same manner. 
Inhibition of growth was evident in the 15- 
minute sample of aqueous humor and con- 
tinued to show high concentration of tri- 
clobisonium chloride through the four hours. 
There was no inhibition of growth by the 
aqueous humor of the control eye. Computa- 
tion revealed that concentration of triclo- 


bisonium chloride in the rabbit aqueous hu- 
mor at one hour after the corneal bath was 
40 yg. per ml. 


CORNEAL RE-EPITHELIZATION 


Six eyes in three rabbits were totally de- 
nuded of corneal epithelium. The right eye 
in each rabbit was treated with one drop of 
0.1-percent triclobisonium chloride every 
hour. The left eye was untreated. All cor- 
neas were stained with fluorescein at eight, 
24, and 48 hours in order to note the rate of 
re-epithelization. There was no significant 
difference in the rate of re-epithelization of 
the corneas in either group, and healing in 
all cases was complete within 48 hours. 


CLINICAL STUDIES 


One hundred and twenty consecutive cases 
of external ocular infection at the clinic* 
comprised this study. These cases, diagnosed 
by clinical examination, consisted of acute 
and chronic conjunctivitis, corneal ulcer and 
hordeola. Bacteriologic studies preceded all 
treatment and consisted of initial gram and 
Giemsa staining, cultures, and sensitivity 
studies. 

Treatment consisted of one drop of 0.1- 
percent buffered aqueous solution of tri- 
clobisonium chloride every three to four 
hours. Patients were seen daily and repeat 
cultures were taken on each successive day 
throughout treatment. The patients who evi- 
denced no significant improvement after 48 
hours were regarded as failures and other 
therapy was instituted. All eyes showing im- 
provement were continued on this therapy 
until a clinical cure was obtained, after which 
treatment was discontinued. Patients were 
re-examined bacteriologically one week after 
treatment was stopped. 

All bottles of medication were returned 
after treatment was discontinued and were 
cultured for contamination. 

The following criteria of the effectiveness 
of the medication were used: Cured: clinical 


* United Hospitals of Newark, Newark Eye and 
Ear Unit, Newark, New Jersey. 
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TABLE 
STUDIES WITH 0.1-PERCENT TRIBURON OPHTHALMIC SOLUTION AT NEWARK EYE AND EAR HospPitaL 
| Diagnosis Results 
Organisms Acute | Chronic | yg-.. | | 
| tivitis ous | Cured Improved | Failure 
Staphylococcus albus 23 | 10 2 
Staphylococcus aureus 12 | 7 | 11 0.0 
Staphylococcus epidermidis 1 | 6 3 60.0 | 20.0 20.0 
Streptococcus pyogenes 4 | 3 | 3 60 .0 40.0 0.0 
Proteus vulgaris 4 0 2 66.7 33.3 0.0 
Fungus | 0 | 0 / 2 50.0 | 0.0 50.0 
Bacillus subtilis | ee 4 2 60.0 | 30.0 10.0 
Micrococcus tetragenus | 0 | 1 | 0 100.0 0.0 0.0 
Moraxella Axenfeld | 6 | 2 | | 95.6 | 33.3 11.1 
Escherichia coli | | 2 0 33.3 0.0 
Koch—Weeks | 2 | 100.0 | 0.0 


+ Not included in the total cases evaluated are 20 percent of patients treated who did not return or could 


not be treated beyond the initial day. 


cure and bacteriologically negative one week 
after treatment was stopped. Jmproved: 
clinical cure but sparse bacterial growth one 
week after cessation of therapy. Failure: 
patients showing no improvement clinically 
within 48 hours who were changed to other 
therapy. Table 1 summarizes the clinical and 
bacteriologic findings in the 120 cases. 

These percentages do not include 20 per- 
cent of all cases for which there was insuf- 
ficient follow-up. The bacteriologic spread 
in the cases not followed closely approxi- 
mated the over-all picture. 

Clinical improvement in most cases was 
evident in three to four days. The time of 
clinical cure ranged from two to 10 days with 
an average of five days from start of treat- 
ment. 


DISCUSSION 


From the bacteriologic survey, it is ap- 
parent that staphylococcus was the most 
common pathogen in external ocular in- 
fection in our study (65 percent). This dif- 
fers markedly from previous bacteriologic 
studies*~* carried out in the pre-antibiotic 
era and suggests that antibiotics are changing 
the bacteriology of ocular infection. The low 
percentage of Morax-Axenfeld and Koch- 


Weeks infections and absence of pneumococ- 
cus are remarkable. 

A 0.1-percent buffered aqueous solution 
of triclobisonium chloride produced no del- 
eterious effects and was not irritating to the 
eye. There developed a single case of con- 
tact-type sensitivity which showed an eczem- 
atous reaction of the lids; this responded to 
local steroid therapy. 

The bottles containing the medication were 
returned by the patients after conclusion of 
therapy. The remaining solution or empty 
bottles were cultured. Over 98 percent of all 
bottles were sterile on culture. 

Not included in Table 1 is a series of 16 
white clinically clean preoperative eyes cul- 
tured one week before surgery and treated 
with triclobisonium chloride four times a day 
and smeared and cultured again the day be- 
fore surgery. These eyes were bacteriologi- 
cally negative after treatment. 


SUMMARY AND CONCLUSION 


Triclobisonium chloride was used in treat- 
ment of experimentally produced staphy- 
lococcal corneal ulcer and was found to be 
effective in the prevention and treatment of 
these ulcers. The medication did not ad- 
versely affect the rate of corneal re-epitheli- 


* Miscellaneous cases include hordeolum, blepharitis, and corneal ulcers. 


TRICLOBISONIUM CHLORIDE 


zation, nor did it penetrate the intact cornea, 
but was found in significant levels in the 
aqueous humor when the cornea was ab- 
raded. | 
Triclobisonium chloride was found to be 
effective in 94 percent of all ocular infections 
treated in the clinical study. It was generally 
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nonirritating with no apparent side-effects. 

It is concluded from our experience that 
triclobisonium chloride is a useful drug in 
the prevention and control of external ocular 
infection. 


180 Clinton Avenue (5). 
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CLINICAL AND EXPERIMENTAL CONSIDERATION OF 
CYCLOELECTROLYSIS AND CYCLODIATHERMY* 


ConraD Berens, M.D. 
New York 
AND 
L. BENJAMIN SHEPPARD, M.D. 
Richmond, lirgimia 


It is evident from a study of the literature, 
that ophthalmologists have appreciated the 
need for some operation which could dimin- 
ish the secretion of aqueous. Most of the 
methods employed to accomplish this are 
included in Table 1. 

The writing of this paper was motivated 
by the desire to determine whether, with im- 
proved knowledge through wider operative 
experience in animals and humans involving 
these different currents, the postoperative re- 
sults of cyclodiathermy and cycloelectrolysis 
would be the same as in our previous studies. 
It seemed particularly important to know 
whether atrophy of the eyeball was still a 


* From the Department of Research, New York 
Association for the Blind and the Department of 
Ophthalmology, New York University Post-Gradu- 
ate School of Medicine. Read in part before the 
XVIII International Congress of Ophthalmology, 
Brussels, Belgium, September, 1958. Aided by a 
grant from The Ophthalmological Foundation Inc. 


serious complication of cyclodiathermy as we 
had previously reported.** ** 

To determine the effect of these operations 
on human glaucomatous eyes, 1,600 ques- 
tionnaires' were sent to members of the 
French Ophthalmological Society and of the 
American Ophthalmological Society. 

It has been definitely established clinically 
and experimentally, that there is a great 


t We express our deep appreciation to all oph- 
thalmologists who responded to the questionnaire. 
The following ophthalmologists or clinics have 
generously furnished case histories for this statisti- 
cal study. Glaucoma Clinic, University of Cali- 
fornia; University of Michigan (Drs. Landis 
Fralick, Falls and Henderson); Drs. Rychener, 
Arnold, Weve, Foster, Bishay, Evereux, Lovery, 
Miller, Meyers, Hogan, Arkin, Hermanns, Dek- 
king, Fau, Castroviejo, Dunnington, Cavka, Borley, 
Lepard, Benner, Appleman, Hartmann, Hays, 
Smith, Eerden, Miller, Barraquer, Lefferstra, Cala- 
mandrel, Hughes, Dupont, Dollfus, Offret, Coppez, 
Vydosky, Hudson, Dienstbier, Delthil, Franschetti ; 
New York Eye and Ear Infirmary and Manhattan 
Eye and Ear Infirmary. 
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TABLE 1 


SURVEY OF LITERATURE 


Year Author Operation Employed 
1921 Shahan and Post! Thermophore 
1924 Verhoeff? Cyclectomy 
1925 Curran’ Cauterization of sclera, subconjunctivally 
1932 Weve' Nonpenetrating cyclodiathermy 
1937 Vogt® Penetrating cyclodiathermy 
1944 Guerry® Angiodiathermy of the long posterior ciliary arteries 
1944 Cavka’ Anterior and posterior nonpenetrating cyclodiathermy 
combined with cyclodialysis 
1946 Berens® Cycloelectrolysis (anterior ) 
1947 Bietti® Carbon dioxide snow 
1947 Schreck'® Ciliocycloanolysis 
1949 Weekers" Retrociliary diathermy 
1949 Berens” Cycloelectrolysis (posterior) 
1954 Berens" Circumcorneal cycloelectrolysis 
Ischemia of ciliary body 


1956 Weekers“ 


tendency for the tension of the eye gradually 
to return to the preoperative mean after 
cyclodiathermy and cycloelectrolysis. It is 
believed, therefore, that to obtain more valid 
statistics, only eyes observed for a minimum 
period of one year, should be included in 
the cases reported. However, in some in- 
stances the data obtained made it impossible 
to isolate those cases observed postopera- 
tively for less than one year. 

A resumé of the replies received are tabu- 
lated in Table 2. 

Ophthalmologists who have abandoned 
cyclodiathermy because of poor results or 
because of the serious complications encoun- 
tered postoperatively include: Drs. Fielta, 
Foster, Pischel, Arganarez, Bruckner, Mc- 
Gavic, Harrington, Swan, Hoorens, Vail, 
Goar, Sakic and Lloyd. Furthermore, the 
literature contains numerous articles report- 
ing serious complications ophthalmologists* 
have encountered following the use of cy- 
clodiathermy. 

In a careful study of all the records of 
cyclodiathermy and _ cycloelectrolysis sub- 
mitted, it is evident that more ophthalmolo- 
gists are now employing nonpenetrating 
retrociliary diathermy than anterior cyclodi- 
athermy. Of the 2,574 cases tabulated, 700 
were nonpenetrating retrociliary cyclodi- 


* Streiff, Thomas, Schreck, deRoetth, Bietti, 
Scheie, Woods, Swan, Arganarez, Lachman, 
Berens, Bodian, van Heuven and Covel. 


athermy, 570 were penetrating retrociliary 
cyclodiathermy, 174 were nonpenetrating 
anterior cyclodiathermy, 320 were penetrat- 
ing anterior cyclodiathermy and 324 were 
anterior and posterior nonpenetrating cyclo- 
diathermy combined with  cyclodialysis 
(Cavka technique). Of the 426 cycloelec- 
trolysis operations tabulated, only 38 were 
retrociliary. 

The postoperative results of a series of 
174 eyes following nonpenetrating anterior 
cyclodiathermy, observed for from one to 
eight years, are tabulated in Table 3. 


Discussion OF TaBLe 3 


Nonpenetrating anterior cyclodiathermy 
was used as a primary procedure in 73 per- 
cent of the 174 eyes observed for from one 
to eight years (the majority however, were 
followed for from one to two years). Addi- 
tional antiglaucoma surgery was performed 


TABLE 2 
RESULTS OF QUESTIONNAIRE 


No. of 
Ophthalmologists 
Insufficient experience 39 
Do not 7 techniques 36 
Abandoned cyclodiathermy be- 


cause of poor results or serious 

complications 14 

Incomplete data (not used in sur- 
) 


vey 
Case histories used 44 
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TABLE 3 


POSTOPERATIVE RESULTS OF NONPENETRATING ANTERIOR CYCLODIATHERMY IN 174 EYES OBSERVED 
FOR FROM ONE TO EIGHT YEARS 


Type of Glaucoma | Tension® Enuclea- | Visual Fieldst 
. 0. tion or 
A. Primary surgery of (percent) Evi (percent) 
B. Additional surgery — 
( nt) Eyes tion 
_ 1 2 3 4 5 | (percent) | 1 2 3 
Chronic simple-open 61 2 27 29 2 40 0 7 21 72 
A. 66 29 28 
B. 46 
Chronic simple-closed 21 13 m4 | 13 0 | SO 0 0 54 | 46 
A. 62 37 54 
B. 45 
Acute 3 33 0 0 0 33 33 0 0 0 
A. 25 33 
B. 75 
Aphakia 7 21 | 34 4} 17 0 34 | (66 
A. 87.5 28 3M 
B. 36 | 
Uveitis | 26 | 19 4| 39 4 | 34 0 0 60 | 40 
A. 100 | 23 | 60 
B. 37.5 | | | | 
Hemorrhagic 24 «16 6 24 24 24 | 75 
A. 100 30 i i 24 
B. 30 | | 
Secondary-miscellaneous | 11 28 18 36 18 0 0 100 
A. 73 28 
B. 36 
MEAN TOTAL 
A. 73 174 10 19 28 3 33 7 7 29 64 
B. 41 29 36 


* Tension: 1. Controlled without miotics (under 25 mm. Hg Schi¢tz) 


25 to 35 mm. Hg). 4. Hypotonic. 5. Uncontrolled. 


. 2. With miotics. 3. Decreased (over 


t Fields: 1. Improved. 2. Unchanged. 3. Decreased or lost. 


in 41 percent of the eyes, but tension re- 
mained uncontrolled in 33 percent of the 174 
eyes. 

Tension was controlled without miotics in 
10 percent, and with miotics in 19 percent 
for a total of 29 percent controlled under 25 
mm. Hg (Schidtz). Tension was decreased 
in 28 percent (above 25 mm. Hg to 35 mm. 
Hg) and three percent of the eyes became 
hypotonic. Seven percent of the 174 eyes 
were either enucleated or eviscerated. Visual 
fields were improved in seven percent, un- 
changed in 29 percent and were decreased or 
lost in 64 percent of the eyes. 

The postoperative results of a series of 
320 eyes following penetrating anterior cy- 


clodiathermy, observed for three 
months to four years, are tabulated in Table 
4. 


Discussion or TABLE 4 


Although the request was made to submit 
cases observed for a minimum period of one 
year postoperatively, over one third of the 
320 eyes tabulated in Table 4, were observed 
under one year. Penetrating anterior cyclodi- 
athermy was used as a primary procedure in 
92 percent of the eyes, and although addi- 
tional surgery was performed in over half 
of the cases, tension remained uncontrolled 
in 27 percent of the 320 eyes. Tension was 
controlled in eight percent without miotics 


— - — 
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TABLE 4 


POSTOPERATIVE RESULTS OF PENETRATING ANTERIOR CYCLODIATHERMY IN 320 EYES OBSERVED FOR 
FROM THREE MONTHS TO FOUR YEARS 


Type of Glaucoma | . Tension® Enuclea- Visual Fieldst 
A. Primary operation (percent) (percent) 
B. Additional surgery Ey ti 
(percent) 2 3 4 5 ( 
percent) 2 3 
Chronic simple-open 80 i4 37 19 5 23 2 | 33 36 51 
A. 79 51 | 49 
B. 69 | 
Chronic simple-closed | 115 | 5 49 | 39 
A. 82 | 43 | 61 
B. 27 | | 
Acute 20 | 30 | 2s |. 95 | 2s 19 | 69 
A. 85 30 31 
B. 35 | 
Aphakia 28 | 11 3s 1.25 34+/ 22 3+ 0 2 | 75 
A. 91 46 | 25 
B. 36 
Uveitis 20 | 10 14 | 31 7 | 7 0 34 «(66 
A. 86 | 24 34 
Hemorrhagic met 0 18 18 0 55 9 0 25 75 
A. 85 | 18 | 25 
B. 55 | | 
Diabetic Rubeosis Iridis | 8 | 37 o | 37+] 0 | 25 0 0 0 | 100 
A. 87 | | 37 
B. 52 | | | 
Secondary Miscellaneous} 29 | 3 2 | 14 =. oer 0 63 | 37 
A. 64 | | 23 | | | 63 
B. 88 | | | | 
Mean TOTAL 1320 | 8 si | 44 
A. 92 | | 39 | | | | | 56 | 
* Tension: 1. Controlled without miotics (under 25 mm. Hg Schi¢tz). 2. With miotics. 3. Tension decreased 


between 25-35 mm. Hg. 4. Hypotonic. 5. Uncontrolled. 
t Visual fields: 1—I mproved ; 2—unchanged ; 3—<decreased or lost. 


and in 31 percent with miotics (under 25 
mm. Hg Schigtz). Tension was reduced in 
23 percent (between 25 and 35 mm. Hg), 
seven percent of the eyes became hypotonic 
and four percent of the 320 eyes were enucle- 
ated or eviscerated. 

Visual fields were improved in five per- 
cent, remained unchanged in 51 percent and 
were decreased or lost in 44 percent of the 
eyes. 

The postoperative results of 700 eyes fol- 
lowing nonpenetrating retrociliary  dia- 
thermy, observed for from two months to 14 
years, are tabulated in Table 5. 


DISCUSSION OF TABLE 5 


In this significant series of 700 eyes ob 
served for from two months to 14 years, 
following nonpenetrating retrociliary dia- 
thermy, which was employed as a primary 
procedure in 77 percent of the eyes, approxi- | 
mately 30 percent were observed under 
one year and 45 percent were followed 
for from one to two years. Tension re- 
mained uncontrolled in 24 percent of the 
700 eyes in spite of the fact that additional 
surgery was performed on 43 percent of the 
eyes. Tension was controlled without miotics 


(under 25 mm. Hg Schigtz) in 18 percent, 
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TABLE 5 
POSTOPERATIVE RESULTS OF NONPENETRATING RETROCILIARY CYCLODIATHERMY IN 700 EYES OBSERVED 
FOR FROM TWO MONTHS TO FOURTEEN YEARS 


| 
ype of Glaucoma | No Tension* | — Visual Fieldst 
A. Primary operation (percent) | (percent) 
B. Additional surgery Eyes tee 
(percent) | 3 4 | S | (percent) | 1 
Chronic simple-open | 138 | 13 35 | 21 | 6 | 22 38 
B. 33 | 
| 
Chronic simple-closeed | 92 | 18 2 s | 2 27 | 70 
30 
B. 56 
Acute 31 | 10 | | 6 | 4 (66 
A. 71 | | 36 | | | 34 | 
B. 50 | | | | | 
Aphakia i | 10 # 399 | «60 
A. 70 | | 35 | | | | 40 | 
B. 54 | | | | | | | 
Uveitis | 92 | 23 17 | 79 
A. 97 | 46 | 21 | 
B. 50 
Buphthalmos | 62 | 18 22 | 16 6 0 | 8 0 0 0 
45 | 40 | | 
B. 23 | 
Juvenile & congenital | ee at ¢€ 3. ae 0 0 0 | 0 
62 | 58 | 
B. 38 | | | 
Aniridia | 6 | $0 3 | | | 
A. 67 | 83 | | | | | 
B. 33 | | | | | 
Microphthalmos 2/13 | | | | 
(observed—2 mo.) | 
Megalocornes o|s| o| 0 o | 
so | 12 4} 0 2s | 75 
A 92 26 | | | 25 | 
Secondary miscellaneous} 85 | 30 | iS | %6 
A | | 52 | | | | 23 
B. 57 | 
B. 27 | | 
MEAN TOTAL 700 18 27 wi 38+ 30 | 66 
A. 77 | 45 | | | | 34 | 
B. 43 } | | | | | 


1.  Controlied without miotics (under 25 mm. Hg Schigtz). 2. W ith miotics. 3. Tension reduced 
(over 25 to 35 mm. Hg). 4. Hypotonic. 5. Uncontrolled. 
+ Visual fields: 1. Improved. 2. Unchanged. 3. Decreased or lost. 


and with miotics in 27 percent for a total of | in 17 percent and eight percent of the eyes 
45 percent of the eyes controlled. Tension became hypotonic, and six percent were 
was reduced between 25 and 35 mm. Hg _ enucleated or eviscerated. 


TABLE 6 


POSTOPERATIVE RESULTS OF PENETRATING RETROCILIARY CYCLODIATHERMY IN 507 EYES OBSERVED 
FOR FROM ONE MONTH TO SIX YEARS . 
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T ype of Glaucoma a Tension* fp | Visual Fieldst 
A. Primary operation all (percent) linea, | (percent) 
(percent) ~yes | tion | 
| 
Chronic simple-open 164 i 12 2 | 4 36 60 
A. 91 | 37 40 
B. 59 | | | 
Chronic simple-closed 130 14 41 29 | 2 12 2 | 1 60 | 39 
A. 50 55 | | 61 | 
B. 77 | | | | 
A. 82 | 30 | | | 35 
B. 64 | | 
Aphakia go | 21 SE 43 | 57 
A. 84 48 | | | | 43 
B. 60 | | | | 
A. 67 | | 45 | 48 | 
B. 60 | | | 
Hemorrhagic a | 31 12 | 12 0 g | 9 
A. 75 | 43 8 | 
B. 25 | 3 | 
Diabetic rubeosis irides | 22 | 9 14 s | 4 | 36 2° | 30 «Ol 
A. 92 | 23 | | 39 
B. 75 | | 
Congenital 9 18 | 18 | 46 o | o 
A. 64 | | 9 | | 
B. 40 | | | 
MEAN TOTAL 570 | 15 | 4 5 4 42 | 54 
A. 77 | 44 | | 46 | 
B. 52 | | | | | 


* Tension: 1. Controlled without miotics (under 25 mm. Hg Schi¢tz). 2. With miotics. 3. Decreased (over 
tonic. 5. Uncontrolled. 
T Visual fields: 1. Improved. 2. Unchanged. 3. Decreased or lost. 


25 mm. Hg to 35 mm. Hg). 4. Hy 


Visual fields were improved in four per- 
cent, remained unchanged in 30 percent and 
were reduced or lost in 66 percent of the 
eyes. 

Of especial interest and included in this 
series of 700 eyes are the 154 cases of non- 
penetrating retrociliary diathermy submitted 
by Weve, observed for from one to 14 
years. In Weve’s series of cases, 39 percent 
of the 154 eyes were controlled with and 
without miotics, following additional sur- 
gery in 39 percent of the eyes. A high inci- 
dence of atrophy and phthisis bulbi, which is 
discussed under postoperative complications, 


was reported in this series of eyes. 

The postoperative results of 570 eyes fol- 
lowing penetrating retrociliary cyclodi- 
athermy, observed for from one month to 
six years, are tabulated in Table 6. 


DISCUSSION OF TABLE 6 


Penetrating retrociliary cyclodiathermy 
was performed as a primary procedure in 
77 percent of the 570 eyes and 17 percent of 
the eyes remained uncontrolled in spite of 
additional surgery required in over half of 
the eyes. Tension was controlled in 15 per- 
cent of the eyes without miotics (under 25 
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mm. Hg Schigtz) and in 29 percent with 
miotics for a total of 44 percent of the eyes 
controlled. In this series of 570 eyes, are in- 
cluded 107 case histories submitted by 
Barraquer, which were observed for from 
one to 12 months following penetrating re- 
trociliary diathermy. In Barraquer’s series 
of cases, tension was controlled in only 26 
percent of the eyes (with and without mi- 
otics ). 

The tension in 30 percent of the 570 eyes 
was reduced between 25 and 35 mm. Hg 
(Schigtz) ; four percent of the eyes became 
hypotonic and five percent were enucleated. 

Visual fields were improved in four per- 
cent, remained unchanged in 42 percent and 
were decreased or lost in 54 percent of the 
eyes. 

Cyclodialysis was combined with cyclodi- 
athermy in several of the operations re- 
ported but the number was insufficient to 
evaluate. However, Cavka’ who combines 
anterior and posterior nonpenetrating cy- 
clodiathermy with cyclodialysis submitted 
the postoperative results in 324 eyes ob- 
served for from one to seven years, which 
are tabulated in Table 7. 


DISCUSSION OF TABLE 7 


The operation was used as a primary pro- 
cedure in 324 eyes and tension was con- 
trolled under 25 mm. Hg (Schigtz) in 38 
percent without miotics and with miotics in 
35 percent for a total of 73 percent of the 
324 eyes. 

Additional surgery was required in only 
six percent of these eyes, which were ob- 
served for from one to seven years postopera- 
tively. Tension was decreased (between 25 to 
35 mm. Hg) in six percent of the eyes and 21 
percent of the 324 eyes became hypotonic. 
Visual fields were improved in 30 percent, 
unchanged in 65 percent and reduced or 
lost in five percent of the eyes. 

The excellent results reported by Cavka 
merit further study of this technique, which 
consists of applying a 1.5 mm. ball electrode 
to the sclera after reflecting a conjunctival 
flap, using 50 ma. of current for one second. 
The diathermy applications are made in 
three horizontal and four vertical lines from 
2.5 to 8.0 mm. from the corneal limbus. 

A scleral incision is made 2.0 mm. from 
the limbus and cyclodialysis performed from 
the 11:30- to 2:30-o0’clock positions. 


TABLE 7 
POSTOPERATIVE RESULTS OF ANTERIOR AND POSTERIOR NONPENETRATING CYCLODIATHERMY WITH 


Type of Glaucon | 
Primary operation in all No. of | (percent) | (percent) 
B. Additional surgery | Eyes 
(percent) | 1 2 3 ! 4 5 | l 2 3 
Chronic simple-open _ 167 | 38 39 4 22 0 35 60 5 
Chronic simple-closed | 61 39 31 7 23 | | 9 
B. 9 70 | | | 91 
B. None | | 100 | | | ' 
Aphakia is s | 0 
B. 6 | 71 | | 
Hydrophthalmos 0» 20 eo | 0 0 
B. None | 80 
MEAN TOTAL | 324 38 35 ‘6 1. Se | | 30 65 5 
B. 6 | 73 | | | 95 


* Tension: 1. Controlled without miotics (under 25 mm. Hg Schi¢tz). 2. With miotics. 3. Tension reduced 


(over 25 to 35 mm. Hg). 4. Hypotonic. 5. Uncontrolled. 
t Visual fields: 1. Improved. 2. Unchanged. 3. Decreased or lost. 
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Fig. 1 (Berens and Sheppard). Anterior cyclo- 
electrolysis. Galvanic current applications (cathode) 
are made between 2.0 and 4.0 mm. from the corneal 
limbus. 


CYCLOELECTROLYSIS 


The mode of action of cycloelectrolysis 
differs from cyclodiathermy in that in cy- 
cloelectrolysis there is a controlled chemical 
(sodium hydroxide) destruction of the 
ciliary body and ciliary nerves produced by 
the negative (cathode) galvanic current, 
whereas in cyclodiathermy, atrophy of the 
ciliary body is produced by heat and there is 
greater shrinkage and destruction of the 
sclera. 


TECHIQUE OF CYCLOELECTROLYSIS 


The positive pole pad attached to a gal- 
vanic battery (with a potential of at least 
22.5 volts and a milliampere scale large 
enough to show small variations between 0 
and 10 ma.) is placed to the patient’s shoul- 
der, covered by electrolytic jelly to create 
good contact. 

A special straight platinum needle 2.0 mm. 
in length and 0.18 mm. in diameter is ap- 
plied at the lower half of the eyeball through 
the conjunctiva, applying from 20 to 60 
punctures between 2.0 and 4.0 mm. from the 
limbus for anterior applications (fig. 1). 
The punctures may be repeated in the upper 
half of the eyeball after three weeks. In 


Fig. 2 (Berens and Sheppard). In circumcorneal 
cycloelectrolysis, the long posterior ciliary arteries 
are avoided. Applications are made between 2.0 and 
4.0 mm. from the cornea. 


circumcorneal cycloelectrolysis’® the applica- 
tions are placed 2.0 and 4.0 mm. from the 
limbus, avoiding the long posterior ciliary 
arteries (fig. 2). 

In retrociliary cycloelectrolysis the punc 
tures are applied from 6.0 to 7.0 mm. from 
the limbus between the recti insertions, 
avoiding the long posterior ciliary arteries 
(fig. 3). Five milliamperes of negative pole 
galvanic current are applied for five seconds 
for each puncture. Under local anesthesia 
three ma. of current may be used for 10 
seconds. 

If the tension remains high immediately 
following surgery, from 0.5 to 1.0 cc. of 
aqueous may be slowly aspirated from the 
anterior chamber (fig. 4). 

Cyclodialysis may be combined with cy- 
cloelectrolysis in some cases. 

Postoperatively, a solution of atropine 
(one percent) is instilled and 1:3,000 meta- 
phen ointment and a monocular dressing are 
applied. The head and torso should be ele- 
vated but rest in bed is unnecessary. Sco- 
polamine hydrobromide (0.25 percent) or 
additional instillations of atropine (one per- 
cent) may be helpful in lessening congestion 
and in producing mild dilatation of the pupil. 
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Cortisone and iced compresses reduce in- 
flammation but Sheppard’* cautions against 
the immediate use of cortisone after cyclo- 
electrolysis or cyclodiathermy, or if corti- 
sone is necessary, to administer antibiotics 
simultaneously. 

The postoperative results of anterior cy- 
cloelectrolysis in 388 eyes observed for from 
one to 12 years, are tabulated in Table 8. 


DIscUSSION OF TABLE 8 


Tension was controlled (under 25 mm. 
Hg Schigtz) in 29 percent without miotics 
and in 36 percent with miotics in 388 eyes 
observed for from one to 12 years following 
anterior cycloelectrolysis. The majority of 
these cases were followed for from three to 
six years. The operation was used as a pri- 
mary procedure in only 47 percent of the 
eyes. Additional surgery was required in 26 
percent of the 388 eyes. Tension was re- 
duced to between 25 to 35 mm. Hg in 18 
percent, seven percent became hypotonic and 
four percent of the 388 eyes were enucleated. 
Visual fields were improved in 32 percent, 
remained unchanged in 27 percent and were 
reduced or lost in 41 percent of the eyes. 

The gradual lessening of effectiveness of 


Fig. 3 (Berens and Sheppard). Retrociliary cy- 
cloelectrolysis. Applications are placed from 6.0 to 
7.0 mm. from the limbus between the recti muscles. 


Fig. 4 (Berens and Sheppard). From 0.5 to 1.0 
cc. of aqueous is aspirated from the anterior cham- 
ber if tension remains high. 


cycloelectrolysis was demonstrated in a 
previous report,” in a series of 239 eyes ob- 
served for from two to nine years where 
tension was controlled in 65 percent follow- 
ing additional surgery in 19 percent of this 
series of eyes. Of the total of 239 eyes, 199 
eyes were observed for from two to six 
years with tension controlled in 67 percent, 
following additional surgery in 14 percent 
of the eyes. The remaining 40 eyes were 
observed for from seven to nine years with 
tension controlled in 60 percent following 
additional surgery in 25 percent of the eyes, 
indicating a loss of seven percent of eyes 
controlled within a three-year period with an 
increase of nine percent of the eyes that re- 
quired reoperation. 

The loss of effectiveness was somewhat 
lower with more surgery required to control 
tension following anterior cyclodiathermy 
than following cycloelectrolysis. In a study 
of 264 eyes following cyclodiathermy ob- 
served for from one to 14 years,” tension 
was controlled in 28 percent following addi- 
tional surgery in 31 percent of the eyes. Of 
these, 114 eyes were observed for from one 
to six years with tension controlled in 35 
percent, but a third of the eyes required one 
or more additional operations. The remain- 
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TABLE 8 


POSTOPERATIVE RESULTS OF ANTERIOR CYCLOELECTROLYSIS IN 388 EYES OBSERVED FOR FROM ONE 
TO TWELVE YEARS 


Type of Glaucoma | Tension* | Visual Fieldst 
A. Primary operation — (percent) — na (percent) 
B. Additional surgery Eviscera- 
(percent) on | 
1 2 3 4 5 (percent) I 2 | 3 
Chronic simple-open 120 36 39 16 5 4 0 31 30 | 39 
A. 19 75 61 | 
B. 15 | | 
Chronic simple-closed 32 | 27 42 | 19 “Se Bee 0 14 43 | 43 
A. 25 69 57 
B. 12 
Acute 19 | 29 35 | 24 0 6 6 36 28 | 36 
A. 41 64 | 64 
B. 22 | | 
Aphakia | 62 | 19 9 | 61 
A. 53 | 53 | 39 
B. 21 | | | 
Uveitis | 39 | 39 3 54 2 | «24 
A. 59 | 66 75 | 
B. 10 
Hemorrhagic i9 | 45 50 | 33 
A. 62 | | 57 | | 67 
B. 24 | | 
Diabetic rubeosis irides | 6 | 17 | 33. | 33 
A. 73 | 34 66 | 
B. 35 | 
Thrombosis central vein 6 33 17 33 0 17 0 0 0 | 0 
A. 50 50 | 
B. 50 
Buphthalmos 21 24 39 28 S F< 0 0 0 0 
A. 25 63 
B. 27 | 
Secondary-miscellaneous| 35 | 24 2s | 2 | 12 6 6 0 100! Oo 
A. 32 52 | | 
B. 38 | | 
A. 90 48 | | 
B. 30 | | 
MEAN TOTAL 388 29 36 18 7 6 4 32 27 | 41 
A. 47 65 59 | 
B. 26 | 


* Tension: 1. Controlled without miotics (under 35 mm. Hg Schi¢tz). 2. With miotics. 3. Reduced (25 
to 35 mm. Hg). 4. Hypotonic. 5. Uncontrolled. 
+ Visual fields: 1. Improved. 2. Unchanged. 3. Decreased or lost. 


ing 150 eyes in this series were observed for 6.5 percent of 114 eyes observed for from 
from seven to 14 years with tension con- one to five years following retrociliary di- 
trolled in only 22 percent, indicating a loss athermy as compared with atrophy in only 
of effectiveness in 13 percent of the eyes one percent of the eyes following cyclo- 
over a period of eight years. Atrophy of the _ electrolysis. 

globe was observed in 11 percent of the 264 The postoperative results of 38 eyes fol- 
eyes following anterior cyclodiathermy and lowing retrociliary cycloelectrolysis observed 
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TABLE 9 


POSTOPERATIVE RESULTS IN 38 EYES FOLLOWING RETROCILIARY CYCLOELECTROLYSIS OBSERVED FOR 


FROM TWO TO FOUR YEARS 


Type of Glaucoma | Tension® Visual Fieldst 
A. Primary tion er (percent) : (percent) 
of Eviscera- 
B. Additional surgery Eyes mo 
(percent) 2 3 4 (percent) | 1 ? 3 
Chronic simple-open 10 10 40 20 20 10 17 50 33 
A. 63 50 67 
B. 25 
Chronic simple-closed 6 60 20 0 0 0 0 75 25 
A. 75 80 75 
B. 40 
Acute 1 
Aphakia ® 25 12 0 0 0 0 0 0 
A. 75 37 
B. 50 
Hemorrhagic 5 0 40 40 20 0 0 0 0 0 
A. 75 40 
B. 75 
Secondary-miscellaneous 8 50 12+; 12+) 0 12+ 12+ 0 0 | 100 
A. 87 62+ 
B. 25 | 
MEAN TOTAL 38 | (27 6 6 6s | 290 
A. 75 | 51 70 | 
B. 43 | | | | ) 


* Tension: 1. Controlled without miotics (under 25 mm. Hg Schi¢tz). 2. With miotics. 3. Reduced (25-35 


mm. Hg). 4. Hypotonic. 5. Uncontrolled. 


+ Visual fields: 1. Improved. 2. Unchanged. 3. Decreased or lost. 


for from two to four years are shown in 
Table 9. 


Discussion oF TABLE 9 


In this small series of 38 eyes observed 
for from two to four years, retrociliary cy- 
cloelectrolysis was employed as a primary 
procedure in 75 percent of the eyes. Addi- 
tional surgery was required in 43 percent of 
the eyes to control the tension of 51 per- 
cent of the 38 eyes. These results are in- 
ferior to those obtained following anterior 
cycloelectrolysis where the eyes were ob- 
served over a longer period of time (12 
years), where fewer were primary pro- 
cedures (47 percent), and a smaller per- 
centage of eyes required additional surgery 
(26 percent) to control the tension in 65 
percent of 388 eyes. It has also been ob- 
served experimentally"’ that retrociliary cy- 
cloelectrolysis or cyclodiathermy are not as 


effective as anterior cycloelectrolysis or an- 
terior cyclodiathermy. Our studies’*** have 
also indicated that anterior cycloelectrolysis 
(catholysis) has produced more prolonged 
control of tension in human eyes than does 
cyclodiathermy, with fewer complications, 
especially atrophy of the eyeball. 


EXPERIMENTAL STUDY OF CYCLODIATHERMY 
AND CYCLOELECTROLYSIS 


A controlled experimental study of 55 
normal rabbit's eyes was reported by Shep- 
pard’® who concedes that the structures of 
the rabbit eye vary from those of the hu- 
man eye, but certain observations made on 
the rabbit eye may be applied in treating the 
human. 

Comparative observations using anterior 
cyclodiathermy (40 ma. for five seconds) on 
the right eye and anterior cycloelectrolysis 
(five ma. for five seconds) on the left eye 
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(applications in both procedures placed be- 
tween two and four mm. from the cornea) 
gave the following findings: 

1. The mean intraocular pressure was de- 
creased with either method for six months 
postoperatively. 

2. The most serious complication was 
phthisis bulbi which occurred in five of the 
55 eyes treated with cyclodiathermy (9.9 
percent) and in only one of the 55 eyes 
treated with cycloelectrolysis (1.8 percent). 

In a separate series,**’ 53 normal rabbits’ 
eyes were treated comparatively using retro- 
ciliary cyclodiathermy on the right eye and 
retrociliary cycloelectrolysis on the left eye. 
Observations were as follows: 

1. The intraocular pressure was reduced 
for approximately six weeks postoperatively 
using either method, as compared with six 
months using the anterior procedures. 

2. The postoperative histologic changes 
were similar with these two retrociliary 
methods. 

When anterior cycloelectrolysis and an- 
terior cyclodiathermy were compared with 
the retrociliary counterparts, the following 
were observed: 

1. The anterior method showed more ex- 
tensive involvement of the ciliary body and 
ciliary processes than the retrociliary 
method. 

2. That the anterior applications sub- 
stantially reduced the intraocular pressure 
for a longer period than the retrociliary 
method. 


POSTOPERATIVE COMPLICATIONS OF CYCLO- 
DIATHERMY AND CYCLOELECTROLYSIS 


Postoperative complications in retained 
eyes following anterior and retrociliary cy- 
clodiathermy and anterior and retrociliary 
cycloelectrolysis are tabulated in Table 10. 


DISCUSSION OF TABLE 10 


In evaluating the postoperative complica- 
tions of the various techniques, an important 
factor to be considered is the number of 
years the eyes have been observed following 


surgery. In anterior nonpenetrating cyclodi- 
athermy, the majority of the eyes were ob- 
served postoperatively for from one to two 
years, and a few up to eight years. Atrophy 
occurred in three percent, and phthisis bulbi 
in three percent of the eyes. In the retained 
304 eyes observed for from three months to 
four years following anterior penetrating 
cyclodiathermy, atrophy occurred in five 
percent and phthisis bulbi in an additional 
two percent of the eyes. Atrophy occurred 
in seven percent of the 659 eyes observed 
for from two months to 14 years following 
nonpenetrating retrociliary diathermy, and 
phthisis bulbi was reported in two percent 
of the eyes. However, in Weve’s series of 
154 cases of nonpenetrating retrociliary di- 
athermy observed for from one to 14 years 
postoperatively, atrophy occurred in 23 per- 
cent of 144 retained eyes, and phthisis bulb: 
in two percent of this series of cases. Of 
particular interest are the cases of buphthal- 
mos tabulated in Table 5, 57 of which were 
submitted by Weve. Atrophy occurred in 26 
percent of these 53 retained eyes and phthi- 
sis bulbi in six percent. 

In the series of 539 eyes observed for 
from one month to six years following pene- 
trating retrociliary diathermy, the majority 
of cases were observed only for from one to 
two years postoperatively. Atrophy occurred 
in three percent and phthisis bulbi in three 
percent of the 539 eyes. 

The percentage of these serious complica- 
tions evidently increases with time as indi- 
cated by a previous report’® in which 13 per- 
cent of 223 retained eyes observed for from 
one to 14 years, became atrophic following 
anterior cyclodiathermy. Atrophy occurred in 
6.5 percent of 114 eyes observed for from 
one to five years following retrociliary di- 
athermy. The high incidence of atrophy fol- 
lowing cyclodiathermy has also been ob- 
served by deRoetth** (20 percent) ; Lachman 
and Rockwell’® (over 15 percent); Cala- 
mandreie,* Goar,* Rychener,* Miller,* Off- 
ret* and others. 


* Response to questionnaire, 1958. 
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TABLE 10 
POSTOPERATIVE COMPLICATIONS IN RETAINED EYES FOLLOWING CYCLODIATHERMY AND CYCLOELECTROL YSIS 
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Technique employed and number of eyes* 


Complications (percent) 
A B Cc D E F G 
Atrophic globes 4-3 15-5 46-7 16-3 0 2 eyes 0 
Phthisis bulbi 4-3 7-2 15-2 15-3 0 l eye 0 
Absolute glaucoma 16-10 18-6 37-5 35-6 0 8 3 0 
Iritis 0 14-4 18-3 14-3 19-6 l eye 0 
Cataract 3-2 leye 34-5 9-2 0 0 0 
Dislocated lens 0 0 1 0 0 0 0 
Hemorrhage-anterior chamber leye 20-7 34- 29-5 33-10 0 0 
Vitreous hemorrhage 1 eye 6-2 7-1 9-2 0 1 eye 0 
Bullous keratitis 3-2 6-2 14-2 5-1 0 0 0 
Retinal detachment 1 eye 0 7-1 1 eye 0 0 0 
Corneal necrosis 1 eye 0 4 eyes 3 eyes 0 2 eyes 0 
Iridocyclitis 0 3-1 7-1 3 eyes 0 3-1 0 
Ruptured choroid 0 0 2 eyes 0 0 0 0 
Synechias 0 0 5 eyes 0 0 0 0 
U veitis 1 eye 0 4 eyes 0 0 0 0 
Interstitial keratitis 0 1 eye 1 eye 0 0 0 0 
Bullous keratitis 1 eye 1 eye 1 eye 1 eye 0 0 0 
Ribbon keratitis 0 1 eye 2 eyes 5-1 0 2 eyes 0 
Corneal ulcer 0 l eye 0 l eye 0 0 0 
Corneal erosion 0 0 0 0 0 3 eyes 0 
*TECHNIQUE EYEs OBSERVED FOR 

A. Anterior nonpenetrating cyclodiathermy 161 1 to 8 yr. 

B. Anterior penetrating cyclodiathermy 304 3 mo. to 4 yr. 

C. Nonpenetrating retrociliary diathermy 659 2 me. to 14 yr. 

D. Penetrating retrociliary diathermy 539 1 mo. to 6 yr. 

E. Anterior-posterior nonpenetrating 324 1 to7 yr. 

diathermy & cyclodialysis (Cavka) 
F. Anterior cycloelectrolysis 373 1 to 12 yr. 
(. Retrociliary cyclodlectrolysis 36 2 to 4 yr. 


Atrophy was observed in only two eyes 
(0.5 percent) of 373 eyes observed for from 
one to 12 years following anterior cycloelec- 
trolysis, and phthisis bulbi in only one eye. 
Although no serious complications were re- 
ported following retrociliary cycloelectrolysis 
in the small series of 36 retained eyes, these 
cases have been observed for too short a 
period of time (two to four years) to com- 
pare these results with those of the other 
techniques observed for a much longer 
period of time. 

The incidence of absolute glaucoma was 
10 percent in nonpenetrating cyclodiathermy, 
six percent following anterior penetrating 
diathermy, six percent in penetrating cyclo- 
diathermy, five percent in nonpenetrating 
retrociliary diathermy and three-percent in 
anterior cycloelectrolysis. 

Cataract occurred more frequently follow- 
ing nonpenetrating retrociliary diathermy 
than following nonpenetrating anterior or 


penetrating retrociliary diathermy (five per- 
cent) where this complication occurred in 
two percent of the eyes following either 
technique. 

Bullous keratitis was reported in two per- 
cent of the eyes following anterior nonpene- 
trating cyclodiathermy, anterior penetrating 
cyclodiathermy and nonpenetrating retro- 
ciliary diathermy and in one percent follow- 
ing penetrating retrociliagy diathermy. 

Hemorrhage into the' anterior chamber 
was greatest following Cavka’s technique 
(10 percent) and occurred in five percent of 
the eyes following nonpenetrating and pene- 
trating retrociliary diathermy and in seven 
percent of the eyes following anterior pene- 
trating cyclodiathermy. 

From the data tabulated in Table 10, it 
would appear that more serious complica- 
tions occur following retrociliary penetrating 
and nonpenetrating cyclodiathermy. Com- 
paratively few complications occur follow- 
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ing Cavka’s combined operation, none follow- 
ing retrociliary cycloelectrolysis, and a mini- 
mum of serious complications following 
anterior cycloelectrolysis. 


SUM MARY 


The data submitted by members of the 
French Ophthalmological Society and of the 
American Ophthalmological Society, re- 
vealed a trend toward nonpenetrating retro- 
ciliary diathermy (700 eyes) and penetrat- 
ing retrociliary diathermy (570 eyes) as 
compared with nonpenetrating anterior cy- 
clodiathermy (174 eyes) and penetrating 
anterior cyclodiathermy (320 eyes). 

The majority of the eyes tabulated in 
Tables 3 to 7 (the various diathermy pro- 
cedures) were observed for from one to 
two years, many under one year, and a mini- 
mum up to 14 years. This fact must be con- 
sidered in evaluating the postoperative re- 
sults and complications following the vari- 
ous procedures since cyclodiathermy (as 
well as cycloelectrolysis) loses its effective- 
ness over the years with more reoperations 
required as time goes on, as well as more 
serious long range postoperative complica- 
tions, particularly atrophy and phthisis bulbi. 

Tension was controlled under 25 mm. Hg 
(Schigtz) (with and without miotics) in the 
following procedures which were employed 
as primary operations in over 75 percent of 
the eyes: 


Eyes Percent 

1. Nonpenetrating anterior 

cyclodiathermy 174 29 
2. Penetrating anterior 

cyclodiathermy 320 39 
3. Nonpenetrating retrociliary 

diathermy 700 45 
4. Penetrating retrociliary 

diathermy 570 44 


Anterior and posterior nonpenetrating cy- 
clodiathermy combined with cyclodialysis 
was used by Cavka as a primary procedure 
in 324 eyes and tension was controlled in 73 
percent of the eyes, with and without miotics. 

Anterior cycloelectrolysis was employed 
as a primary procedure in only 47 percent of 
388 eyes observed for from one to 12 years 
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(the majority observed for from three to six 
years). Tension was controlled under 25 
mm. Hg (Schigtz) in 65 percent of the eyes, 
with and without miotics. 

Retrociliary cycloelectrolysis was used as 
a primary procedure in 75 percent of 38 eyes 
observed for from two to four years post- 
operatively with tension controlled in 51 per- 
cent of the eyes. 

Visual fields were improved or unchanged 
in 36 percent of the eyes following non- 
penetrating anterior cyclodiathermy; in 56 
percent following penetrating anterior cy- 
clodiathermy ; in 34 percent following non- 
penetrating retrociliary diathermy; in 46 
percent following penetrating retrociliary di- 
athermy; in 95 percent following Cavka’s 
procedure of anterior and posterior non- 
penetrating cyclodiathermy combined with 
cyclodialysis; in 58 percent following an- 
terior cycloelectrolysis and in 71 percent fol- 
lowing retrociliary cycloelectrolysis. 

Atrophy of the globe continues to be a 
serious complication following penetrating 
and nonpenetrating cyclodiathermy and 
retrociliary diathermy, with individual re- 
ports ranging from two percent to 26 per- 
cent of the eyes in which this complication 
occurred. 

The incidence of atrophy occurred more 
frequently following nonpenetrating retro- 
ciliary diathermy as shown by the following 


comparisons : 
PHTHISIS 
ATropHy BULBI 
(percent) (percent) 
1. Anterior nonpenetrating 
cyclodiathermy 3 
2. Anterior penetrating 
cyclodiathermy 5 2 
3. Nonpenetrating retrociliary 
diathermy 7 2 
4. Nonpenetrating retrociliary 
diathermy 3 3 
5. Anterior cycloelectrolysis 0.05 l eye 


The more serious complications were ob- 
served following retrociliary penetrating and 
nonpenetrating diathermy, as tabulated in 
Table 10, and comparatively few complica- 
tions occurred following Cavka’s technique 
and following cycloelectrolysis. 
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CONCLUSIONS 


The effectiveness of both cyclodiathermy 
and cycloelectrolysis decreases with the 
length of postoperative observation but to a 
lesser degree following the latter procedure. 
The high percentage of atrophy (from two 
to 26 percent) in 1,662 retained eyes follow- 
ing cyclodiathermy as compared with only 
two eyes of the 409 retained eyes following 


cycloelectrolysis, suggests that diathermy 
should be used with caution. 

Cyclodiathermy and cycloelectrolysis 
should be reserved for those eyes in which 
filtering or other operations are contraindi- 
cated or have failed. 


708 Park Avenue; 
Medical Arts Building. 
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OPHTHALMIC MINIATURE 


It is not yet 20 years since the art of making glasses was invented. This 
enables good sight, and is one of the best as well as the most useful of 


arts the world possesses. 


Fra Giordano da Rivalto, 1305, 


NEWER ANTIBIOTICS: THEIR INTRAOCULAR PENETRATION* 


F. P. Furecruete, M.D., T. W. Sery, Px.D., anp Irvinc H. Leopoip, M.D. 
Philadelphia, Pennsylvania 


In spite of the many reports in the litera- 
ture concerning the ocular penetration of 
antibiotics in both experimental animals and 
humans, it is difficult to compare their pene- 
tration from reported results. The amounts 
of antibiotic detected by these studies appear 
in terms of units, micrograms or simply as 
pluses ranging from 1+ to 4+.* This is not 
surprising, however, as the techniques and 
methods of drug assay vary not only for 
different antibiotics but even for the same 
one. Determinations are usually made by 
employing chemical, colorimetric, and mi- 
crobiologic techniques. 

When considering bioassay methods, the 
technique may involve tube serial dilu- 
tion, cup-plate, semimicroagar diffusion and 
other methods. Furthermore, test micro- 
organisms differ in their sensitivity from 
one species to another and from strain to 
strain. 

These factors are responsible for the vari- 
ation in reported results as exemplified in 
the case of chloramphenicol. Abraham, et 
al.,? and Langham,’ in evaluating the ocular 
penetration of this drug, utilized a chemical 
colorimetric method* of drug assay depend- 
ent on the reduction of the aromatic nitro- 
radical to a primary amine and subsequent 
diazotization with the Bratton-Marshall re- 
agent. The amounts found in tissue fluid de- 
pend on color differences compared with a 
standard. This method may not readily dis- 
tinguish the active antibiotic molecule from 


*From the Wills Eye Hospital. This investiga- 
tion was supported: in part by the National Insti- 
tute of Neurological Diseases and Blindness under 
traineeship (BT379) and by a research grant (2B- 
5076(C)4 from the National Institutes of Health. 
We wish to express our thanks for the generous 
supply of ristocetin (Spontin) from the Abbott 
Laboratories ; of chloramphenicol (Chloromycetin) 
from Parke Davis Laboratories; of kanamycin 
(Kantrex) from Bristol Laboratories; and of spi- 
ramycin from Ciba Pharmaceutical, Inc. 
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inactive degradation products containing the 
aromatic nitro-radical. 

Although a solvent extraction procedure ts 
more specific, its values are only in fair 
agreement with a microbiologic method. 
Sorsby, et al.,° determining penetration of 
the same drug, found lower values than the 
previous authors. They utilized a micro- 
biologic method of assay with Shigella 
sonnei as the test organism. 

Leopold and coworkers,® who initially 
evaluated the ocular penetration of chloram- 
phenicol, used a cup method of bioassay as 
described by Randall, et al.’ Finally, Bleeker 
and Maas* employed the tube serial dilution 
method of Goslings,’ while Crabb, Fielding 
and Ormsby” used still another method. 

It is not surprising, therefore, that critical 
review of these reports shows some variance 
in the ease and degree of ocular penetration 
when these studies are compared. 

The search for new antibiotics is con- 
tinuing and recently several have become 
available for ocular evaluation. One new 
antibiotic, spiramycin,"’ has been evaluated 
for its ocular penetrability. In attempting to 
compare this antibiotic with others previ- 
ously reported, the problems produced by 
the utilization of divergent methods of assay 
became apparent. 

The purpose of this paper is to report the 
following results: 

1. Ocular penetration of spiramycin, ris- 
tocetin, kanamycin and chloramphenicol, us- 
ing a single microbiologic method of drug 
assay and utilizing the same tube serial 
dilution method and the same test organism. 

2. Penetration of these agents through the 
chemically inflamed eye which presents a 
more permeable blood-ocular barrier. 

3. The ether/water partition coefficient of 
these antibiotics. 

D-glucosamine, a simple amino sugar re- 
ported to enhance the blood level of anti- 
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biotics administered by other routes,’* was 
included in this study to determine whether 
it effected ocular penetration of these anti- 
biotics when simultaneously administered. 


MATERIALS AND MetTHODs 


A bioassay procedure was used in which 
the growth-inhibiting property of the four 
antibiotics was tested against Bacillus sub- 
tilis (ATCC 6633). Although several strains 
of staphylococci were considered in_ this 
study, they did not possess the combined 
level of sensitivity to the four drugs as did 
B. subtilis (#6633). 

The procedure followed was the serial 
broth dilution method used in _ previous 
work**** but it most closely parallels that 
used recently in the study on spiramycin™ in 
which a large improvement of the sensitivity 
of the method was achieved. An additional 
twofold improvement is made in the current 
work, complete details of which are given 
below. 

The major problem in bioassays on ocular 
fluids, particularly that of the aqueous hu- 
mor, is the small volume of the fluid (0.2 
ml. or less) that is available. In order to 
obtain optimal sensitivity of the method 
there are two factors that can be manipu- 
lated to best advantage: (a) the use of a 
maximum volume of the test fluid and (b) a 
minimal volume of broth culture medium, 
and inoculum. In so doing it is possible to 
minimize the amount of dilution in the all 
important initial tube while maintaining 
sufficient volume of nutrient broth for ob- 
servation of growth inhibition results. The 
best results were obtained by pooling the 
test fluids from four eyes of two identically 
treated rabbits and using 0.5 ml. of broth 
culture fluid in Wassermann (13 by 100 
mm.) tubes. Aqueous and vitreous were 
drawn from the living animal as described 
elsewhere.”* 

Trypticase-soy broth ( Difco) was pipetted 
into individual tubes 0.5 ml./tube. The first 
tube differed in that double strength broth 
was used to make up for the initial dilution 
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of the nutrient. Test fluid (0.5 ml.) was 
added to the first tube, mixed, and 0.5 ml. 
carried serially in successive tubes (using a 
new pipette for each tube) to give twofold 
dilutions of the fluid to be tested. By this 
procedure it was possible to test the aqueous 
and vitreous at no lower a dilution than 1:2. 
Dilutions were usually carried out for five 
tubes for aqueous, three tubes for vitreous 
and 10 tubes for serum. 

Standard controls on the antibiotics were 
always carried out by an arithmetic progres- 
sion. If the sensitivity of a drug, for ex- 
ample, spiramycin was in the range of 3.0 
yg./ml., than the progression was arranged 


_ with increments of 1.0 yg./ml. The inoculum 


consisted of 30,000 viable cells per tube and 
was prepared from a 16-20 rour growth of 
B. subtilis cultured on Difco stock culture 
agar. A bacterial suspension in 0.85-percent 
saline with an optical density of 70 on the 
Klett-Summerson photoelectric colorimeter 
(No. 54 green filter), was freshly prepared 
prior to each experiment, diluted to 1:5 in 
saline, and used at 0.025 ml. per tube. 

Results were determined by comparing 
the growth or lack of growth in the culture 
tubes at the end of 20 hours. An initial read- 
ing after only 16 hours was used only in 
those instances where it would supplement 
equivocal results at the later period. 

The sensitivity of the method was de- 
pendent not only on minimizing the dilution 
established in the first tube as already men- 
tioned—being held constant for all anti- 
biotics under examination—but was also de- 
pendent on the biologic, chemical, and physi- 
cal characteristics of the individual anti- 
biotics. It may be noted in the tables that the 
values of the standard varies in the cases of 
kanamycin and ristocetin. The variation was 
due in part to the instability of these agents. 
Color changes were apparent from one vial 
to another depending on age of the sample 
and temperature of storage. According to 
the method used above the detectable amount 
of a given drug in aqueous humor, or other 


fluid, would be two times the value (that is, 
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reciprocal of the initial tube dilution) of the 
“standard” or control value given in the 
tables. 

The ether/water partition coefficient of 
the antibiotics was determined by making up 
a 2.5-percent solution of each in phosphate 
buffer, 0.01, M, pH 7.2. Two ml. of the 2.5- 
percent solution was added to 3.0 ml. of 
ether in a sterile separatory funnel. This 
was done for each antibiotic. The four fun- 
nels were placed in a reciprocating-shaker 
and agitated for two hours. One ml. of the 
ether layers was removed and placed in a 
sterile flask and allowed to evaporate over- 
night at refrigerated temperature. One ml. of 
the buffer partition was removed from which 
twofold serial dilutions were made _ in 
Trypticase-soy broth as_ previously de- 


scribed. The buffer partition was evaluated | 


the same day using the same fresh culture 
of B. subtilis. The ether partition was evalu- 
ated the following day by adding buffer to 
the residue in the flask after the ether had 
completely evaporated. From this one ml. of 
material was removed and subjected to the 
bioassay technique. 


RESULTS 


In a comparative study of drugs it is ideal 
when identical dosage and route of adminis- 
tration can be studied for a given time inter- 
val. However, this becomes impractical for 
some drugs, especially when they are recom- 
mended only for a given route of adminis- 
tration or contraindicated for other routes 
because of discomfort or because of local or 


systemic toxicity. Kanamycin, for example, 
is recommended systemically by intramus- 
cular route, absorption being poor when the 
drug is given orally. Ristocetin is limited to 
intravenous use and contraindicated for oral 
or intramuscular administration. Spiramy- 
cin has been given orally, the intramuscular 
or intravenous routes having as yet not been 
established or defined. 

Considering these limitations, this study 
was carried out in an effort to determine 
drug penetration in the animal eye when the 
antibiotic is administered in a dose and route 
equivalent to that recommended in the hu- 
man. In those instances in which no penetra- 
tion of the ocular fluids was found, the dos- 
age was increased or the route altered from 
that recommended in an effort to determine 
whether the antibiotic is capable of ocular 
penetration under these conditions. 


ROUTES OF ADMINISTRATION IN RABBITS 


Intramuscular administration (table 1). 
When kanamycin is administered in a dose 
of 15 mg./kg. of body weight intramuscu- 
larly (equivalent to average human dose of 
1.05 gm.), there is no detectable penetration 
of the drug into the aqueous or vitreous af- 
ter one, two, or four hours, although a 
serum level of 16 wg./ml. is found at the 
end of two hours and 6.0 wg./ml. after four 
hours. 

By increasing the initial does of kanamy- 
cin to 50 mg./kg. of body weight and re- 
peating the same dose after one hour, a min- 
imal amount (1.6 wg./ml.), can be detected 


TABLE 1 
INTRAMUSCULAR ADMINISTRATION OF KANAMYCIN 


Aqueous Vitreous Serum 
Dose Time (ua. /cc.) (ug. Standard 
15 mg./kg. 1 hr. 0 1.0 
2 hr. 0 0 16 
4 hr. 0 0 6 0.8 
50 mg./kg.t 75 min. 1.6 0 26 ere. 


* Time indicates the time interval between initial administration of the drug and the removal of the 


aqueous, viterous or serum. 


t Indicates the same dose was administered a second time one hour later. 
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TABLE 2 
INTRAVENOUS ADMINISTRATION OF ANTIBIOTICS 
Aqueous Vitreous Serum Standard 
Drug Dose Time (ug./ml.) (ug./ml.) (ug./ml.)  (ug./ml.) 
Kanamycin 50 mg./kg. 15 min. 4 or less 0 128 0.5 
1 hr. 8 to 16 0 128-256 4 
15 mg./kg. 30 min. 0 0 _- — 
1 hr. 0 0 20 2 
Chloramphenicol 
50 mg./kg. 45 min. 6 0 8 to 12 2 
50 mg./kg. 75 min. 12 6 or less 48 3 
Spiramycin 50 mg./kg. 1 hr. 0 0 24 3 
50 mg./kg. 75 min. 6 6 96 3 
50 mg./kg. 15 min. 0 0 307 0.6 
Ristocetin 30 min. —_— — 256 0.4 
50 mg./kg.t 75 min. 0 0 410 0.8 


* Time indicates the time interval between initial administration of the drug and the removal of the 


aqueous, vitreous or serum. 


+t Indicates the same dose was administered a second time one hour later. 


in the aqueous 75 minutes after the initial 
dose. None is found in the vitreous, but 26 
ug./ml. are found in the serum. 
Intravenous administration (tables 2 and 
3). Intravenous administration of 50 mg./ 
kg. of kanamycin (equivalent to average hu- 
man dose of 3.5 gm.) produces 4.0 pg./ml. 
or less in the aqueous after 15 minutes, none 
in the vitreous, and a serum level of 128 to 
256 wg./ml. After one hour, 8.0 to 16 pg./ 
ml. are found in the aqueous, none in the 
vitreous, and up to 256 yg./ml. in the serum. 
When 50 mg./kg. of kanamycin was in- 
jected intravenously immediately preceded 
by 25 mg./kg. of d-glucosamine, 0.0 to 2.0 
ug./ml.-of the antibiotic was found in the 


aqueous, none in the vitreous, and 25 to 100 
ug./ml. in the serum after 15 minutes. 
There were no detectable ocular fluid levels 
of spiramycin or ristocetin when similarly 
given. 

Chloramphenicol administered in a dose 
of 15 mg./kg. (equivalent to a human dose 
of 1.05 gm.) gave no detectable levels of 
antibiotic in the aqueous or vitreous after 
30 minutes and one hour. The serum level 
after one hour is found to be 20 yg./ml. 
When the dosage is increased to 50 mg./kg. 
(equivalent to a human dose of 3.5 gm.), 
only 6.0 yg./ml. of chloramphenicol were 
detectable in the aqueous, none in the vitre- 
ous, and 8.0 to 12 pg./ml. in the serum after 


TABLE 3 
INTRAVENOUS ADMINISTRATION OF ANTIBIOTICS PRECEDED BY 25 MG./KG. OF D-GLUCOSAMINE 
Aqueous Vitreous Serum 
Dose Time (ug. /cc.) (pg. jee.) (ug. /ec.) Standard 
0 0 25 0.8 
Kanamycin 50 mg./kg. 15 min. 2 0 100 0.25 

15 min. 0 0 24 or less 3 
Spiramycin 50 mg./kg. 1 hr. —_ — 12 or less 3 
15-20 min. 0 0 200 2 

15 min. 0 0 307 0.6 

Ristocetin 50 mg./kg. 1 hr. — — 153 0.6 

* Time indicates the time interval between initial administration of the drug and the removal of the 


aqueous, vitreous or serum. 
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TABLE 4 
SUBCONJUNCTIVAL ADMINISTRATION OF ANTIBIOTICS 
a Aqueous Vitreous Serum 

Dose lime (ug./cc.) (ug./cc.) (ug./cc.) Standard 

10 mg. 1 hr. 8 0 — 1 
Kanamycin 8 4 — I 

20 mg. 1 hr. 10 0 ~— 5 
Spiramycin 20 mg. 1 hr. 24 6 — 3 

10 mg. 1 hr. 0 0 — 0.5 
Ristocetin 5 mg. 1 hr. 0 0 — 0.5 


aqueous, vitreous or serum. 


45 minutes. This same dose repeated after 
one hour gives 12 wg./ml. detectable in the 
aqueous, 6.0 ug./ml. or less in the vitreous, 
and a serum level of approximately 48 yg./ 
ml. (75 minutes after initial dose). 

Intravenous administration of 50 mg./kg. 
of spiramycin produced no antibiotic levels 
in the aqueous or vitreous and 24 yg./ml. in 
the serum after one hour. This same dose 
repeated after one hour yields 6.0 pg./ml. in 
the aqueous, 6.0 ug./ml. in the vitreous, and 
up to 96 ug./ml. in the serum after 75 min- 
utes. 

Ristocetin administered intravenously in 
a dose of 50 mg./kg. of body weight (equiv- 
alent to human dose of 3.5 gm.) results in 
approximately 256 ug./ml. in the serum af- 
ter 30 minutes. No detectable drug levels 
were found in the aqueous or vitreous after 
15 minutes. Repeating this dose again after 
one hour increases the serum level to more 
than 410 wg./ml. 75 minutes after the initial 
dose although no levels are found in the 


* Time indicates the time interval between initial administration of the drug and the removal of the 


aqueous or vitreous at this time. 

Subconjunctival administration (table 4). 
Kanamycin injected subconjunctivally in a 
total dose of 10 mg. produces 8.0 pg./ml. in 
the aqueous and none in the vitreous after 
one hour. Increasing the dose to 20 mg. 
yields 8.0 to 10 pg./ml. in the aqueous and 
4.0 wg./ml. or less in the vitreous after one 
hour. 

A subconjunctival dose of 20 mg. of spi- 
ramycin produces 24 pg./ml. in the aqueous 
and 6.0 wg./ml. in the vitreous after one 
hour. 

Ristocetin in a 5.0 or 10 mg. dose did not 
penetrate the ocular fluids. 

Oral administration (table 5). Chloram- 
phenicol was given orally in a dose of 45 
mg./kg. body weight (equivalent to a hu- 
man does of 3.15 gm.). Neither aqueous or 
vitreous levels were detectable after one 
hour when approximately 20 pg./ml. were 
detected in the serum. 

When the oral dose was approximately 


TABLE 5 
ORAL ADMINISTRATION IN RABBITS 
Drug Dose Time* Aqueous Vitreous Serum Standard 

Chloramphenicol 45 mg./kg. 1 hr. 0 0 20 2 
85 mg./kg. 1 hr., 20 min. 0 0 0 2 
2 hr. 0 0 8 2 

4 hr. 4 0 16 

6 hr. 0 0 16 
85 mg./kg. 12 hr. oS .. 0 16 3 

34 wg./gm. in 


uveal tissue 


* Time indicates the time interval between initial administration of the drug and the removal of the 


aqueous, vitreous or serum. 
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doubled (equivalent to a human dose of 6.0 
gm.), it will be noted in Table 5 that only 
4.0 yg./ml. were detectable in the aqueous 
after 4 hours, and none detectable at two or 
six hours in either aqueous or vitreous. The 
serum concentration at six hours was 16 
ug./mi. 

One and three quarter hours after on oral 
dose of 85 mg./kg. of spiramycin was ad- 
ministered 0.0 to 6.0 yg./ml. of antibiotic 
could be found in the aqueous and none could 
be detected in the vitreous fluid. The serum 
contained 16 wg./ml. 

SPIRAMYCIN IN UVEAL TISSUES 

The content of spiramycin in the uveal 
tissue was determined in one experiment in- 
volving pooled uveal tissues from four rab- 
bit eyes. Two rabbits were given 85 mg. of 
the drug orally and after two hours the ani- 
mals were killed and suspended vertically to 
allow the blood to drain from the head for 
two hours. The uvea were removed asepti- 
cally and after rinsing three times in saline 
they were drained, weighed in wet condition, 
homogenized, taken up in 1.0 ml. saline and 
centrifuged. One-half ml. of the supernate 
was mixed with an equal volume of broth 
and the assay procedure followed. The re- 
sult was growth inhibition in the first 1 : 2 
tube dilution and calculations indicated a 
value for spiramycin of 34 yg./gm. wet 
weight of uveal tissue. If the tissue specific 
gravity is close to that of serum then a com- 
parison with the serum level of the drug of 
16 yg./ml. suggests an approximate twofold 
concentration of spiramycin in the uvea. No 
further experiments were made and there- 
fore no conclusive evidence is offered for this 
interesting possibility. 

Spiramycin has been reported by Garin 


TABLE 6 
ORAL ADMINISTRATION IN HUMANS 


Serum 


Dose Time Aqueous 
Spiramycin 3 1} hr. 0 12 
3gm. 14 hr. 0 6 
6gm. 13% hr. 6 — (not taken) 


TABLE 7 
PENETRATION INTO INFLAMED RABBIT EYES 


Dose Time 
Kanamycin mg./kg. 3.2-16 0 2 hr. 
Spiramycin 50 pony 12 0 2 hr. 
Ristocetin 50 a 0 0 2 hr. 


(i.v.) 

and Eyles*® and Bogacz™ to be effective in 
animals in protecting them from fatal doses 
of toxoplasma. Based on these reports the 
fact that spiramycin was found to penetrate 
the ocular fluid when administered in large 
doses, and suggestive evidence in our labo- 
ratory that this agent permeates the uveal 
tissue, it is being clinically employed in sus- 
pected cases of toxoplasmic uveitis. 

Oral administration of spiramycin in hu- 
mans (table 6). Two patients were each 
given a single dose of 3.0 gm. of spiramycin 
orally prior to cataract surgery. Aqueous 
humor was removed one and one-half and 
one and three-quarter hours following med- 
ication. No detectable drug was found in 
the aqueous although the serum levels 
ranged from 6.0 ug./ml. to 12 ug./ml. 

One patient with posterior uveitis was 
given 3.0 gm. by mouth initially followed by 
1.0 gm. every four hours for 12 hours. Ap- 
proximately 13 hours after the first dose a 
sample of aqueous humor contained 6.0 pg./ 
ml. of spiramycin. This result may have 
been due to a more permeable blood-ocular 
barrier caused by uveal inflammation. 

Ocular penetration in the inflamed rabbit 
eve (table 7). The anterior segment of rab- 
bit eyes was inflamed by “burning” the cor- 
neas with concentrated hydrochloric acid. 
The purpose was to increase the permeabil- 
ity of the blood-ocular barrier and deter- 
mine the penetration of kanamycin, spira- ' 
mycin and ristocetin under these conditions. 
The route used was that recommended for 
the particular agent. Table 7 shows that both 
kanamycin and spiramycin penetrate the 
aqueous humor after two hours. Kanamycin 
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when given 15 mg./kg. intramuscularly at- 
tains a level of 3.2 to 16 yg./ml. in the aque- 
ous. Spiramycin given 50 mg./kg. by mouth 
penetrates the aqueous to the extent of 12 
ug./ml. Ristocetin given 50 mg./kg. intra- 
venously gave no detectable aqueous levels 
after two hours. 


DISCUSSION 


Studies of the characteristics of the 
blood-ocular barriers have been made by 
many authors.*’-** Their work suggests that 
increased fat solubility, molecular weight of 
less than 500, and low degree of ionization 
are features which favor penetration of an- 
tibiotics and other substances through the 
blood-ocular barriers. Langham has re- 
ported that the ether/water partition coeffi- 
cient of some antibiotics and chemothera- 
peutic agents was related to the rate of entry 
of these substances into the ocular fluids. 
That is, substances such as chloramphenicol 
which penetrated the blood-ocular barriers 
had a higher ether/water partition coefficient 
than sulfonamides or penicillin whose coeff- 
cients were respectively lower. In recent 
work by Bleeker and Maas* two types of 
penicillin were compared for ocular pene- 
trability. One of these, penethamate (the 
diethylamino ethyl ester of penicillin) was 
found to be superior to procaine penicillin, 
and they related this result to a higher 
ether/water partition coefficient of the 
former antibiotic. 

This study was not intended to determine 
the correlation of ether/water partition co- 
efficients of the substances used with their 
rate of entry. In order to do so samples of 
aqueous at a steady-state condition would 
have been necessary and would have to be 
achieved by maintaining rather constant uni- 
form plasma levels of each antibiotic. This 
was not attempted here. However, if one 
were to correlate the ether/water coefficients 
found for these antibiotics with the data ob- 
tained on aqueous penetration by the intra- 
venous route, a definite trend would be ap- 
parent. 


TABLE 8 
CORRELATION OF ETHER/WATER PARTITION 
COEFFICIENTS 
Approximate 
Antibiotic Aqueous and Serum Pther/Water 
50 mg./kg. (i.v.) vels after One Coefficient 
Hour (ug./ml.) 
Aqueous Serum 
Kanamycin 4or less 128 <0.001 
Ristocetin <0.6 153 0.005 
Chloramphenicol <2.0 20 3.2 
Spiramycin <3.0 24 5.0 


For example, for kanamycin and ristoce- 
tin the data (table 8) show that at the end 
of one hour there is a very small degree of 
aqueous penetration when compared to the 
very high levels found in the serum. This 
low degree of penetration correlates with a 
low ether/water partition coefficient. On the 
other hand, taking chloramphenicol and spi- 
ramycin, it is apparent that the aqueous pen- 
etration is rather high when compared to a 
much lower serum level of these substances. 
This higher degree of penetration based on 
aqueous/serum ratio correlates with a 
higher ether/water coefficient for these two 
substances. 

The figures, therefore, do suggest that the 
degree of penetration of these substances 
into the aqueous is related to the ether/wa- 
ter partition coefficients, and, therefore, is 
in agreement with the work of Langham, 
Bleeker and Maas. One might argue that the 
correlation fails if the magnitude of the par- 
tition coefficients and aqueous penetration 
levels alone are considered because in that 
case the degree of penetration for the indi- 
vidual substances with their ether/water co- 
efficients shows less apparent relationship. 
The true relationship will have to be re- 
solved by additional investigations based on 
steady-state aqueous and plasma ratios. 


SUMMARY AND CONCLUSIONS 


1. This study indicates that exceedingly 
large systemic doses of the new antibiotics 
are necessary to achieve ocular penetration. 
Based on the time periods studied (one, 
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two, four and six hours) and the small 
amounts detectable in the ocular fluids, it 
may be concluded that these agents have 
difficulty permeating the normal blood-ocu- 
lar barriers. 

2. Only spiramycin and chloramphenicol 
were administered orally; kanamycin and 
ristocetin given by this route are poorly ab- 
sorbed. In animals, spiramycin was found 
in the aqueous after 1.75 hours following an 
equivalent human dose of 6.0 gm. The same 
dose of chloramphenicol in animals pene- 
trated the aqueous after four hours. Sam- 
ples taken at one, two and six hours showed 
no detectable antibiotic. By the method of 
assay used in this investigation, it may be 
concluded that chloramphenicol does not pass 
the blood-ocular barrier as readily as pre- 
viously reported. 

2. When administered intravenously 
there is no real difference between kanamy- 
cin, chloramphenicol and spiramycin despite 
the fact that the data indicate better aque- 
ous penetration by kanamycin and least by 
spiramycin. The aqueous values noted rep- 
resent a single tube dilution difference. This 
factor which is within the limits of error of 
the method, plus the variation in the stand- 
ard, account for the slight differences in 


aqueous values. Intravenously _ristocetin 
gave the highest blood levels but no ocular 
penetration. 


4. Subconjunctival administration in ani- 
mals gave good penetration. Spiramycin was 


superior to kanamycin, both drugs being 
able to permeate the vitreous as well when a 
20-mg. dose is used. Ristocetin gave no 
penetration when injected beneath the con- 
junctiva. 

5. Intramuscular kanamycin in_ rabbits 
penetrates the normal eye poorly even when 
given in large doses. 

6. Both kanamycin and spiramycin are 
capable of penetrating the aqueous humor of 
the inflamed animal eye. Kanamycin was 
given approximately 15 mg./kg. intramus- 
cularly and spiramycin 50 mg./kg. orally. 

7. In two cataract patients receiving 
orally 3.0 gm. each of spiramycin, none was 
detected in the aqueous after 1.5 hours. One 
patient with posterior uveitis who received 
6.0 gm. of spiramycin orally had 6.0 pg./ml. 
of drug in the aqueous some 13 hours after 
the start of therapy. This may be due to the 
increased permeability of the blood-aqueous 
barrier in uveitis. 

8. The ether/water partition coefficients 
of these substances seem to be related to 
their degree of penetration. 

9. D-glucosamine had no influence on ocu- 
lar penetration of these antibiotics, accord- 
ing to the method used and for the time 
period studied. 

10. It is suggested that a single uniform 
method be used when possible for compar- 
ing different antibiotics for their penetration 
into the eye. 

1601 Spring Garden Street (30). 
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SYSTEMIC EFFECTS OF CO-RAL AND CORALOX* 
ON OCULAR INSTILLATION IN THE RABBIT, DOG, AND HUMAN 


Maurice Kapin, M.D. 
Chicago, Illinois 


Ocular administration of anticholinester- 
ase compounds has been reported to pro- 
duce no systemic effects by several investi- 
gators (Grant, 1948' Thiel, 1949? Knupffer, 
19498 and Heurkamp and Wagner, 1950*). 
Krishna and Leopold® recently reported re- 
duction in “true” red blood cell cholines- 
terase levels in humans with Phospholine 
Iodide, used in the treatment of glaucoma. 
In a study of the toxicology and pharma- 
cology of an anticholinesterase insecticide, 
Co-Ral and its oxygen analogue, coralox, it 
was believed desirable to study the systemic 
effects of ocular administration of the oxy- 
gen analogue, which is a potent miotic agent, 
and also that of the sulfur analogue, Co-Ral, 
which has little if any miotic action. Co-Ral 


* From the Department of Surgery (Ophthalmol- 
ogy) The University of Chicago. I am indebted to 
Kenneth P. DuBois, Ph.D., professor of pharma- 
cology, and to Frank W. Newell, M.D., professor 
of ophthalmology, University of Chicago, for their 
sponsorship, preceptorship, and aid in this study 
which was supported by grant BT-449, National 
Institute of Neurological Diseases and Blindness, 
Bethesda, Maryland. 


is used for the control of ectoparasites. 
Chemically it is diethyl-0-3-chlor-4-methyl-7- 
coumarinyl phosphorthionate. The oxygen 
analogue, coralox, is the active metabolite of 
Co-Ral, and is produced in the liver by re- 
placement of the sulfur by an oxygen atom. 
Coralox has no commercial use. The toxi- 
cology and pharmacology of these two com- 
pounds have been investigated by Du-Bois, 
et. al.° by the oral and injected routes of 
administration. This study was made to ob- 
serve the systemic effects of these com- 
pounds when instilled into the conjunctival 
sac of rabbits, humans and dogs, in 0.25- 
percent solution in peanut oil. 

The absorption of polyalkylophosphates in 
the eye depends on the solubility, the solvent 
and the dosage. Neither of these compounds 
is water soluble, but both are soluble in oils. 
The solutions were prepared in 0.25-per- 
cent concentration in peanut oil. It is as- 
sumed that these compounds or any eyedrops 
pass through the lacrimal system and dis- 
perse on the nasal mucosa, where absorption 
occurs to the largest extent. A study of the 
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distribution of oil drops instilled into the 
eyes of rabbits revealed that not only did 
these drops pass through the lacrimal system 
but they were readily found in the bronchi 
and lung tissue of the rabbit. Solutions 
labelled by dyes and by fluorescein could be 
readily detected, showing that systemic ab- 
sorption through this route occurs readily in 
the rabbit. It is well known that nasal sprays 
in the rabbit are found to be widely dis- 
tributed in the lung. Oil nose drops are not 
advised in humans because of oil inclusions 
in the lungs following use of this type of 
preparation. Advice commonly given for in- 
stillation of eyedrops includes directions to 
apply pressure to the punctum lacrimalis to 
prevent passage of the medication into the 
nose. This could not efficiently be done in 
rabbits or dogs. 

Cholinesterase is an enzyme which ts gen- 
erally present in living tissue and, like all 
enzymes, is a simple or compound protein. 
Several types probably exist but one domi- 
nates. It is large-molecular, does not dialyze, 
but there is difference of opinion as to 
whether it is associated with the albumen or 
globulin fraction of blood. It is highly stable, 
and will retain activity for at least a week at 
room temperature ( Walquist, 1935’ Tourtel- 
lotte, 1948"). It acts as a catalyst in the hy- 
drolysis of acetylcholine into choline and ace- 
tic acid. 

The ability of the brain tissues to hydro- 
lyze acetylcholine was noted by Plattner and 
Hintner® in 1930. Loewi and Navratil*® had 
described the ability of other tissues to do 
this in 1926. In 1932, Stedman, Stedman and 
Easson™ designated this esterase as acetyl- 
cholinesterase, believing it to be specific for 
acetylcholine. In 1935, the Stedmans™ first 
observed that different areas of the brain 
had different rates of activity in hydrolyzing 
acetylcholine. In 1939, Nachmansohn"* 
found that not only did the speed of hydroly- 
sis vary, but the concentration of cholin- 
esterase in the brain varied with the area of 
the brain and species studied. 

Mendel and Rudney** demonstrated that 
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the original cholinesterase of the Stedmans 
is in reality two esterases, designed “pseu- 
docholinesterase”” and “true cholinesterase.” 
Pseudocholinesterase hydrolyzes not only 
esters of choline, but a variety of noncholine 
esters as well. It exhibits greatest activity in 
the presence of high concentrations of acetyl- 
choline (above 300 mg. percent) and de- 
creasing activity with diminishing concen- 
trations. It hydrolyzes benzoylcholine chlo- 
ride, but not methacholine. It is not present 
in brain or red blood cells, but in other tis- 
sues is mixed with true cholinesterase. 

Mendel and Rudney™ also showed that 
“true cholinesterase” acts exclusively on cer- 
tain choline esters and exhibits maximum ac- 
tivity at low concentrations of acetylcholine 
(3.0 mg. percent approximately), while in- 
creasing concentrations result in progres- 
sively greater inhibition of the enzyme ac- 
tivity. It hydrolyzes methacholine, but not 
benzoylcholine. 

Hawkins and Mendel" in 1947 found that 
in rabbit plasma there was a 56-percent con- 
tent of pseudocholinesterase, while in hu- 
man plasma the pseudocholinesterase made 
up 99 percent of the activity. Mazur and 
Bodansky™ in 1946 showed that with DFP, 
the serum cholinesterase level in humans 
could be lowered to zero values with no 
symptoms of acetylcholine accumulation. 
Gunter and Mendel" in 1945 reported that 
true cholinesterase levels im the blood were 
correlated with symptoms at levels of 70 to 
80 percent inhibition. Hawkins and Gunter” 
in 1946 indicated that in vivo, nonspecific 
(pseudo) cholinesterase plays no essential 
part in the hydrolysis of acetylcholine. 

Cholinesterase is not a single enzyme but 
denotes a whole group of enzymes, not all 
necessarily specific for acetylcholine. Classi- 
fication into specific and nonspecific, or true 
and pseudo is only relative, and chances are 
that in any given tissue there are several 
cholinesterases, but usually those of one or 
thé other type predominate. 

DeRoetth (1950) found that muscle- 
containing and nerve-containing tissues of 
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the eye, that is, iris, ciliary body, retina, and 
muscle contain specific cholinesterase. He 
correlated chemical values with histologic ex- 
amination. Nonspecific cholinesterase was 
observed in blood serum and secondary aque- 
ous humor. 

Tourtellotte*’ found that cholinesterase 
levels could be lowered to very low levels 
(one percent) when physostigmine was used 
to “protect” rodents against subsequent doses 
of DFP, whether the rat survived or not. 

Koelle and Gilman ( 1949)?" found that, 
in the dog, brain cholinesterase was more 
resistant to DFP than was red blood cell 
cholinesterase ; while in the rat, the reverse 
was found. 

Kewitz and Nachmansohn** reported that 
2-PAM injected at the same time or shortly 
after DFP was capable of causing the cho- 
linesterase levels in brain to fall to values 
as low as one percent. 

Cholinesterase in brain tissue is “true” or 
“specific’”’ cholinesterase. Tourtellotte* found 
that all the cholinesterase in the rat brain is 
true, except for three areas. 

Similar values were obtained on a series 
of normal female blood samples. Values for 
red blood cell cholinesterase were 101.13 
cmm./5.0 min. for females and 93.16 for 
males. 


METHOD 


Tissues were obtained from the same ani- 
mals that were used for the ocular tissue 
study previously reported. The animals were 
killed by air embolism, and samples of brain, 
salivary gland and ileum were obtained, 
washed for at least an hour in distilled water, 
weighed after blotting, minced and then 
carefully homogenized in glass homogeniz- 
ers. Blood was obtained in heparinized sy- 
ringes prior to death, separated by centri- 
fuging and then, after removing the serum, 
the red blood cells were washed in 50-per- 
cent buffer, centrifuged and used in 50-per- 
cent solution. This applied to blood obtained 
from rabbits, dogs and humans. 

Normal values were established for rab- 


MAURICE KADIN 


bits using six animals. In the dog, pretreat- 
ment levels were observed, and used for 
comparison with levels of activity observed 
under treatment, as only three animals were 
studied. Human blood values were estab- 
lished for females by Tourtellotte and Odell** 


(25.8 cmm. CO, per 0.1 ml. serum per 5.0 


min. ). Ten human males who were examined 
routinely for exposure to polyalkylphos- 
phates in industry, and with other normal 
blood obtained from the hospital laboratory, 
were used to establish normal values for 
males and females (table 4) (32.2 cmm. 
CO, per 0.1 ml. serum for males and 25.69 
cmm. for females). Similar values were ob- 
tained on a series of normal female blood 
samples. Values for red blood cell cholin- 
esterase were 101.13 cmm. CO, per 5.0 min. 
for females and 93.16 cmm. for males. 

Solutions of Co-Ral and coralox were 
made up in 0.25-percent concentration in pea- 
nut oil and used in all species. Usually two 
drops were instilled into the right eye of 
each animal, and the left eye was used as a 
control. 

Blood was drawn from dogs at weekly in- 
tervals. Blood was obtained from patients 
in clinic when they returned for routine 
checkup. 

All blood samples were examined mano- 
metrically by the method of DuBois and 
Mangun.** Tissues were examined either by 
manometry or by the chemical method of 
Hestrin,”* which uses hydroxylamine and 
ferric sulfate for colorimetric assay for ace- 
tylcholine, in the spectrophotometer. 


RESULTS 


Cholinesterase inhibition by the action of 
coralox and Co-Ral was found to levels as 
low as 25 percent in brain tissue. Tables 1 
and 2 give the results of assays for cho- 
linesterase activity in rabbit brain, salivary 
gland and ileum, and serum and red blood 
cell fractions of the blood. 

The marked level of inhibition in rabbit 
tissue and blood may be based on the ab- 
sorption of these chemicals in the lung, 
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TABLE 1 


CHOLINESTERASE ACTIVITY IN RABBIT BLOOD WHILE ON CORALOX TREATMENT, 
ON CO-RAL TREATMENT, AND AFTER STOPPING TREATMENT 


Cholinesterase Activity* 
Days of No. © 
Treatment animals Mean Percent of ies ve Mean | Percent of 
Values Deviation Normal Values Deviation | Normal 
Coralox Normal 6 11.36 +1.6 100 26 .80 + 8.3 100 
7 4 11.2 +6.4 98 24.26 + 8.0 84 
14 4 8.83 +3.2 79 17.8 +10.1 66 
28 4 5.4 +7.8 51 14.5 - ase 53 
Co-Ral 
7 3 .08 +3.9 70 21.54 80 
After Stopping 
Treatment Coraloxt 
10 3 7.09 +3.8 70 17.7 + 9.4 66 
18 3 11.15 +6.1 98 23.5 + 8.0 88 
* Expressed as cmm. CO, per 0.1 ml. per 5 min. 


+ 28 da. treatment with Coralox. 


through drainage via the lacrimal system 
after instillation of drops in rabbit eyes. 
Table 3 presents the results of cholines- 
terase assays in dog blood serum and red 
blood cell fraction. Inhibition of cholinester- 
ase activity to levels as low as 40 percent 
of normal were found in serum, while the 
lowest level in red blood cell activity was 
64 percent, with two of the animals showing 
only slight inhibition to levels of 84 and 96 
percent, respectively. According to Hawkins 
and Mendel, 56 percent of the cholinesterase 
in rabbit serum is “pseudocholinesterase,” 
and since this esterase is more readily in- 
hibited than “true” or “specific” cholinester- 
ase, this would explain the lower levels of 
cholinesterase activity. According to Koelle 
and Gilman,”* dog serum cholinesterase is 
much more sensitive to DFP, and for this 


reason is more readily inhibited. 

Table 4 presents the results of cholinester- 
ase assays in human serum, and levels as low 
as zero were found. There was little or no 
change in red blood cell cholinesterase ac- 
tivity in human blood, in all samples assayed. 

Koelle and Gilman* were able to demon- 
strate that in the rat, the brain and muscle 
esterases are considerably more sensitive to 
DFP than is the enzyme of the red blood 
cells. In the rabbit, the same type of activity 
is present, and brain cholinesterase was in- 
hibited to much lower levels (25 percent) 
than the red blood cell cholinesterase (63 
percent). In salivary gland, the esterase ac- 
tivity was reduced to 55 percent and in ileum 
to 36 percent after 28 days of exposure to 
coralox by instillation of eyedrops. Co-Ral, 
which must be activated in the liver by oxi- 


TABLE 2 
EFFECT OF CORALOX ON CHOLINESTERASE ACTIVITY IN TISSUES OF THE RABBIT 


Cholinesterase Activity* 


Tissue Mean |7 Days; Mean /|14 Days; Mean Days| Mean | Percent 
No. | Normal | Devia- | Treat- | Devia-| Treat- | Devia- || Treat-| Devia- | of 

Rabbits tion ment | tion | ment | tion ment tion | Normal 

Brain 4 44.8 +12.1 | 32.50 | +5.1 | 11.82 | 6.6 |} 11.22 | + 2.4 25.0 
Salivary Gland 4 37 .2 + 3.3 | 18.73 | +3.7 | 14.30 | £7.2 || 20.52 | + 4.3 55.0 
lleum + 32.9 + 8.2) 18.4 +2.8 | 12.00 13.51 | +10.2 36.0 


* Expressed as cmm. CO, liberated per 50 mg. wet tissue per 10 min. 
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TABLE 3 
CHOLINESTERASE ACTIVITY IN DOG BLOOD TREATED WITH 0.25-PERCENT CORALOX AS EYEDROPS 


Cholinesterase Activity* 
Dog No. 1 Dog No. 2 Dog No. 3 

Days of Red Blood Red Blood Red Blood 
Treatment rum Cells rum Cells Serum Cells 
Control | 26.73 34.85 12.53 33.87 18.6 ae 

7 Days | 12.04 27 .82 | 10.29 21.12 8.17 | 21.76 
14Days 16.46 34.54 | 8.18 28.85 4.94 |. 14.30 
2%Days | 12.03 28.59 7.05 | 22.42 


| 


* Expressed as cmm. CO, per 0.1 ml. per 5 min. 


dation, was able to inhibit the cholinesterase TABLE 4 

activity in the blood to levels of 70 percent CHOLINESTERASE ACTIVITY IN HUMAN SERUM ON 
TREATMENT WITH CORALOX FOR 

of normal after one week’s instillation as pine andes GLAUCOMA 

eyedrops. 

Mazur and Bodansky”’ have shown that Cholinesterase Activity in Serum* 
in the monkey, the brain, serum and red Wrenn of Values at 
blood cell esterases are comparable to those Treat- Males Females | Beginning of 
Treatment 
in humans, and that the inhibition of serum ment 

. . Normal = (physostigmine- 
cholinesterase by DFP was greater than that 32.2 +1.3° |25.69+4.5*| ‘pilocarpine) 
of red blood cell cholinesterase. Results of 

this study in humans indicated that serum > 24.70 19.30 
cholinesterase is very sensitive to coralox, 8 2.85 15.91 25.40 
while the true cholinesterase of human red 72 aie 
blood cells was little affected. 12 6.22 1.0 21.84 

Return of cholinesterase activity in rab- . se 
bits was found to occur to 98 percent of 10.35 26.02 

: 16 4.4 15.15 
normal in serum and to 80 percent of nor- 9°19 
mal in red blood cells in 18 days. 20 6.01 15.8 

32 13.4 19.24 

No evidence of toxicity, such as muscarinic see x 
twitching, salivation, diarrhea or loss of ap- 5.89 

| 6.70 24.37 
petite, was noted in any animals or humans 
studied. * Normal values: Male: 32.2 +1.3 cmm. per 

0.1 ml. per 5 min. Female: 25.69 + 4.5 cmm. per 

950 East 59th Street (37). 0.1 ml. per 5 min. (average of 10 values). 
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without visual agnosia and homonymous 
hemianopia. After World War I, the Brit- 
ish literature began to describe visual dis- 
orders in detail. Its main characteristics 
have been well summarized by Gordon 
Holmes* and more recently, by Russell 
Brain.? Both investigators have shown visual 
disorientation to be a defective localization 
of objects in space in the absence of visual 


INTRODUCTION 


Until the advent of World War I, visual 
disorientation was regarded mainly as a 
manifestation of visual agnosia. The in- 
vestigation of cases of gunshot wounds of 
the brain during 1914-1918, however, 
showed that visual disturbances could occur 
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(Dr. Karlin). Clinical Psychologist, Kings County 
Hospital (Mr. Hirschenfang). 


object agnosia. The problem of visuosen- 
sory and visuomotor disturbances also has 
a prominent place in the German literature 
following World War I. Notable contribu- 
tions were made by Kleist® who devised a 
classification of visual disorientation and 
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by Poetzl* who grouped together the various 
spatial forms of agnosia. Karlin, et al.* re- 
cently compared intellectual and linguistic 
disturbances in right and left hemiplegic 
patients. Their findings indicated that the 
left hemiplegics were more seriously dis- 
turbed in these areas. 

The hemiplegics, especially the majority 
of right hemiplegic patients, have aphasia— 
a disturbance in language function. On the 
other hand, the majority of the left hemi- 
plegics appear to communicate well. Because 
of the difficulty in communication, the right 
hemiplegics appear to be more seriously 
disturbed than do the left hemiplegics. This 
paper was undertaken as part of a general 
study of right and left hemiplegic patients 
with and without aphasia. Specifically, this 
paper presents the results of an investiga- 
tion to determine whether hemiplegic pa- 
tients show any impairment of visual proc- 
esses, and if any differences in visual func- 
tioning exist between the right and left 
hemiplegics. 


METHODS AND MATERIALS 


The subjects in this study consisted of 16_ 


right and 12 left institutionalized hemiplegic 
patients. The right hemiplegics were between 
the ages of 43 to 78 years, while the left 
hemiplegics were 37 to 75 years of age. The 
median ages were 58 years for the right 
hemiplegics, and 64.5 years for the left hemi- 
plegics. The patients in each group were 
matched as closely as possible with regard to 
chronologic age, and number of years of 
formal academic education. 

The following tests were administered to 
each patient: central and peripheral visual 
helds, the performance scale of the Wechsler 
adult intelligence scale (Wais),® tests of 
visual agnosia on the Eisenson examining 
for aphasia,’ and the Bender gestalt test.* 

In testing for central field defects, the pa- 
tient was seated one meter away from a 
tangent screen receiving seven foot-candles 
of illumination. The test object consisted of 
the smallest white mm. test object perceived 


Pe 


by the patient. In the peripheral field ex- 
amination, the patient was seated in front of 
a standard perimeter, at the usual distance of 
one third of a meter. Three-mm. test objects 
were used. 

In the psychologic evaluation, the intra- 
test performance scores obtained for the two 
groups on the Wechsler scale, were com- 
pared for any significant differences. In the 
administration of tests for visual agnosia, 
the subject was asked to do one of the fol- 
lowing: name the item pictured ; point to the 
item when named by the examiner; match 
the item indicated by the examiner with one 
on the opposite page; or select the name 
from among several given orally by the ex- 
aminer. In administering the Bender gestalt, 
every patient was requested to copy the de- 
signs according to standard procedures.* In- 
stead of using the scoring system as given in 
Pascal and Suttell,® it was decided to utilize 
five ratings of disturbance: none, slight, 
moderate, severe, and complete. 


RESULTS 


Concerning central and peripheral visual 
field disturbances, initial investigations im- 
mediately following the onset of the cerebro- 
vascular accidents, demonstrated homony- 
mous hemianopia in the majority of cases. 
Six months later, out of 16 right hemipleg- 
ics, 10 of whom had aphasia, none demon- 
strated a homonymous hemianopia. On the 
other hand, in testing 12 left hemiplegics, 
all of whom were without aphasia, three 
were found to have a left homonymous hemi- 
anopia. 

Both groups of hemiplegic patients did 
poorly on the performance scale of the 
Wechsler scale (table 1). The digit symbol 
subtest which involved visual acuity, motor 
co-ordination, and speed, was found to be 
most difficult by each group. In a further com- 
parison of all the subtests of the Wechsler 
scale, the left hemiplegic patients showed 
lower scores than the right hemiplegics. Our 
findings are in agreement with those of An- 
derson’® who indicated that cases with domi- 
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DISTURBANCES IN HEMIPLEGICS 


TABLE 1 


A COMPARISON OF MEDIAN SCALE SCORES OF 
TWO GROUPS OF HEMIPLEGIC PATIENTS ON 
THE PERFORMANCE SCALE OF THE 
WECHSLER ADULT INTELLIGENCE SCALE 


Right Left 
Hemiplegia Hemiplegia 
No. of No. of 
Patients—16 Patients—12 
Median Scale Median Scale 
Score Score 
Performance Scale 
Digit symbol 1.0 0 
Picture completion 3.5 2.0 
lock design 4.0 3.0 
Picture arrangement 3.0 0 
Object assembly 3.5 2.0 


nant hemisphere damage show a greater loss 
of verbal abilities, while the nondominant 
hemisphere cases show a greater loss in per- 
formance. Weisenberg and McBride,” also 
showed that right hemisphere damage (left 
hemiplegia) resulted in lower performance. 

On the Eisenson examining for aphasia, 
three cases of the right hemiplegics demon- 
strated slight visual agnosia, as compared to 
the left hemiplegics who showed no dis- 
turbance in this area. 

On the Bender gestalt, it was found that 
the left hemiplegic patients had a greater de- 
gree of disturbance than the right hemipleg- 
ics (table 2). While both groups showed evi- 
dence of disturbance, the findings agree with 
those of Wood,’*? who found that left hemi- 
plegics showed a higher proportion of dis- 
turbance than did the right hemiplegics. Of 
special importance is the fact that none of the 
left hemiplegics were able to reproduce the 
designs correctly ; whereas, five right hemi- 
plegic patients were able to do so. The right 
hemiplegic patients were previously right 
handed and, as a result of their physical 
handicap, were unable to use the preferred 
right hand. All the left hemiplegics were also 
right handed. Yet, they had more difficulty 
in doing these tasks in spite of the fact that 
they did not have to change handedness. 
From an analysis of the Bender gestalt 
(table 2), one can see that the left hemipleg- 
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ics all demonstrated slight to severe dis- 
turbance. None of the left hemiplegics ob- 
tained a perfect reproduction or a completely 
abnormal score. Contrary to this, the right 
hemiplegics produced scores in all five cate- 
gories. In addition, more than one third of 
the right hemiplegics had either a complete 
disturbance or no disturbance whatsoever. 


DISCUSSION 


Visuosensory and visuomotor disorienta- 
tion are comprehensive descriptive terms 
covering a number of higher visual func- 
tions. In this paper, the component parts of 
visual disorientation were broken down and 
evaluated. 

Concerning the visual fields, out of 28 pa- 
tients examined soon after the onset of the 
cerebrovascular accident, a majority of both 
right and left hemiplegics demonstrated 
homonymous hemianopia. Subsequent ex- 
aminations six months later, revealed only 
three cases of homonymous hemianopia in 
both groups. One must therefore postulate 
a spontaneous resolution of the hemianopic 
defect. 

This study also demonstrated that very 
few problems of visual disturbance resulted 
from lesions of the afferent visual pathways. 
since only three cases of homonymous hemi- 
anopia in left hemiplegics were present, in 
the patients examined. Secondly, very few 


TABLE 2 


A COMPARISON OF DISTURBANCE BETWEEN TWO 
GROUPS OF HEMIPLEGIC PATIENTS IN THE 
BENDER VISUAL MOTOR GESTALT TEST 


Right Left 

Hemiplegia Hemiplegia 

No. of No. of 

Patients—16 Patients—12 

(%) (%) 
Amount of Disturbance* 

None 29 0 
Slight 23 33 
Moderate 36 25 
Severe 6 42 
Complete 6 0 


* Amount of disturbance consists of either distor- 
tion, rotation, or perseveration. 
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of the visual problems were due to visual 
agnosia, since only three right hemiplegic 
patients exhibited a slight deficiency in this 
area. Yet, in spite of these two negative 
findings, all of the patients showed severely 
impaired function when tested on the per- 
formance scale of the Wechsler scale and the 
Bender gestalt. One must therefore conclude 
that higher visual disorders are a result of 
damage to that integrative process in the 
brain in which visual perception evokes a 
normal act of performance. In a review of 
the literature, one cannot find any evidence 
concerning the exact position in the brain 
where these higher visual functions are inte- 
grated. 

In comparing the right and left hemipleg- 
ics, it would appear that since right hemi- 
plegics exhibit aphasia, they are more se- 
verely handicapped than the left hemiplegics. 
Left hemiplegics have been considered good 
prospects for rehabilitation, since they have 
no difficulty in comprehending instructions 
or expressing their needs. In this investiga- 
tion, 10 in a total of 16 right hemiplegics 
had aphasia, while none of the 12 left hemi- 
plegics had aphasia. However, in spite of 
being able to communicate well, this study 
has shown that when carefully screened, the 
left hemiplegic patients presented more visu- 
osensory and visuomotor disturbance than 
did the right hemiplegics. The battery of 
tests used indicate that this is not the result 
of a central or a peripheral visual field de- 


fect or a visual agnosia. It is rather a funda- 
mental disturbance in visuospatial discrimi- 
nation. This is in agreement with Knapp" 
who has also shown that the left hemiplegics 
have more serious visual impairment than 
the right hemiplegics. The results of this 
study support Carroll’s'* premise that from 
a vocational point of view, the visuosensory 
and visuomotor deficits of the left hemiplegic 
patients, although less obvious, may actually 
present greater problems in_ rehabilitation 
than in the right hemiplegics with aphasia. 


SUM MARY 


The purpose of this study was to compare 
a group of right hemiplegics with a group of 
left hemiplegics to determine if visuosensory 
and visuomotor disturbances existed, and to 
what extent they differed in each group. Both 
groups showed disturbance in performance 
items of the Wechsler scale, and on the 
Bender gestalt. However, the left hemi- 
plegics demonstrated more disturbances in 
visuospatial discrimination, in spite of little 
visual agnosia, only three cases of homony- 
mous hemianopia, and no language dys- 
function as indicated by no aphasia. It is 
also suggested that, if carefully examined, 
the left hemiplegic offers less chance of voca- 
tional rehabilitation than does the right hem: 
plegic with aphasia. 


40 Harvard Avenue. 
Kings County Hospital. 
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CLINICAL APPLICATION OF GONIOSCOPIC FINDINGS TO 
EVALUATION OF GLAUCOMA OPERATIONS* 


Fumio Kanport, M.D., AND YuTAKA Fuytnaca, M.D. 
Yonago, Japan 


The clinical evaluation of the prognosis 
after glaucoma operations is very valuable 
and relies upon the postoperative results of 
visual acuity, visual fields, and ocular ten- 
sion. Gonioscopy is an important method not 
only in diagnosing glaucoma but also in as- 
sessing the prognosis after operation. 


METHOD 


After disinfecting the eye, the contact 
glass is inserted between the lids and fitted 
against the eyeball. Saline solution is used 
to remove the air bubbles in the space be- 
tween the lens and the cornea. The contact 
glass is well centered upon the surface of 
the cornea and the angle is observed through 
the contact glass. 


RESULTS 
|. ACUTE INFLAMMATORY GLAUCOMA 


Gonioscopically, 22 eyes showed narrow 
angles and peripheral anterior synechias. 
The method of operation consisted of a 
trephining operation in 14 eyes, Wheeler's 
operation in six and iridectomy in one. 
Wheeler’s operation and Shoji’s sclerecto- 
iridectomy were repeated on each eye after 
trephination and Wheeler’s operation. 

After these operations, generally, the pe- 
ripheral anterior synechias were detached 
from the trabeculae and the angle of the 
anterior chamber was partially widened. The 


* From the Department of Ophthalmology, Tot- 
tori University School of Medicine. 


iridectomy portion showed an open angle. 
Typical cases are: 


Case! 

Acute inflammatory glaucoma, right eye. The pa- 
tient, a woman, aged 36 ye&rs, was first seen on 
August 31, 1952. She had had ocular pain and 
blurred vision in the right eye for one month. With- 
out correction, her vision was 0.06 in the right eye 
and 0.8 in the left. Her ocular tension was 47 mm. 
Hg (Schigtz) in the right eye and 27 mm. Hg in the 
left. Her right eye showed congestion, corneal 
edema, and nasal constriction in the peripheral field. 

A trephining operation was performed on the 
right eye on September 2nd. The anterior chamber 
reformed early. The postoperative vision was 0.08 
(0.2 with a —1.5D. sph.), ocular tension 30 mm. Hg, 
and the visual field was enlarged after 20 days. 

About six years later, on January 11, 1959, her 
eyes were checked. A gonioscopic examination of the 
right eye showed that the area of iridectomy was 
open but the remaining angle was closed. However, 
the area of iridectomy was so small and the coef- 
ficient of out-flow so decreased (0.075 cu. mm./min. 
/mm. Hg) that the vision dropped to hand move- 
ments, with the ocular tension rising to 51 mm. Hg. 


Case 2 


Acute inflammatory glaucoma, left eye. The pa- 
tient, a woman, aged 54 years, was first seen on No- 
vember 1, 1957. She had visual disturbance and ocu- 
lar pain in the left eye since October 29th. Her 
vision was 0.5 (1.0 with a —0.5D. sph.) in the right 
eye and 0.03 without correction in the left. The left 
eye showed hyperemia, corneal edema and a shallow 
chamber with ocular tension increased to 65 mm. 
Hg. A gonioscopic examination showed peripheral 
anterior synechia. 

A trephining operation was done on this eye on 
November 5th. Postoperatively the angle was open 
at the area of iridectomy, nasal and lower angles. 
Uncorrected vision was 0.2 and the ocular tension 
26 mm. Hg. 

The gonioscopic finding about two years later was 
unchanged. Visual functions were being well main- 
tained. Vision remained stationary; ocular tension 
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was 23 mm. Hg, and the C value 0.25 cu. mm./min./ 
mm. Hg with a slightly enlarged visual field. 


Case 3 

Inflammatory glaucoma, right eye. The patient, a 
woman, aged 59 years, was first seen on December 
24, 1959. She had pain, visual disturbance in the right 
eye and vomiting for three days. Vision was hand 
movements in the right eye and 0.3 (0.5 with a 
—2.0D. sph.) in the left. Ocular tension was 51 mm. 
Hg, the C value 0.04 cu. mm./min./mm. Hg and the 
angle closed. On December 29th, a trephining opera- 
tion was performed on the right eye. 

A postoperative gonioscopic examination revealed 
an open small portion of foramen at the coloboma 
iridis with a closed angle at the remaining portion. 
The ocular tension was 37 mm. Hg and the C value 
remained 0.16 cu. mm./min./mm. Hg. At reopera- 
tion, Wheeler’s operation was employed on the tem- 
poral side of this eye on February 25, 1959. The 
angle was wide open postoperatively at the temporal 
side and at the coloboma iridis. The visual function 
was improved, the vision became 0.05 (0.06 with a 
—8.0D. sph.), the ocular tension 20 mm. Hg and the 
C value 0.24 cu. mm./min./mm. Hg, with an en- 
larged visual field. 

Case 4 

Bilateral acute inflammatory glaucoma. The pa- 
tient, a woman, aged 58 years, was first seen on 
March 31, 1959. She had had pain in both eyes for 
10 days. The vision was hand movements and the 
ocular tension 55 mm. Hg. Gonioscopically periph- 
eral anterior synechia was present. On April 2nd, 
Wheeler’s operation was performed on both eyes at 
the same time. 

The postoperative gonioscopic findings on April 
23rd showed that there was an open angle at the 
coloboma iridis and the temporal side of the right 
eye. In the left eye, the upper angle revealed a small 
coloboma iridis with the angle completely closed. The 
vision improved to 0.1 (0.2 with a +3.0D. sph.) in 
the right eye and 0.05 (0.1 with a +3.5D. sph.) in 
the left. The ocular tension dropped to 5.3 mm. Hg 
in the right eye and 23 mm. Hg in the left. The C 
value also improved to 0.23 cu. mm./min./mm. Hg 
in the right eye but was disturbed in the left, 0.09 
cu. mm./min./mm. Hg. On May 19th, Shoji’s 
sclerecto-iridectomy was performed on the left eye. 

The postoperative gonioscopic examination of the 
left eye showed an open and wide angle on the upper 
side. Vision of the left eye improved to 0.06 (0.2 
with a +3.5D. sph.), ocular tension, 10 mm. Hg 
and C value 0.29 cu. mm./min./mm.Hg. 


lI. CHRONIC INFLAMMATORY GLAUCOMA 


The preoperative gonioscopic finding in 
five eyes with chronic inflammatory glau- 
coma showed peripheral anterior synechias 
or scattered conical or trabecular synechias. 
Surgery consisted of a trephining operation 
in four eyes and Shoji’s sclerecto-iridectomy 


in one eye. Wheeler's operation was used in 
one of the trephined eyes as reoperative pro- 
cedure. After these operations, gonioscopy 
showed a wider angle and an open area at 
the coloboma iridis. 


Case 5 

Chronic inflammatory glaucoma, right eye. A man, 
aged 40 years, was first seen on May 23, 1957. He 
had had visual disturbance of the right eye for about 
six years. Without correction vision was 0.06 and 
there was glaucomatous cupping of the disc and 
central constriction of the visual field of the right 
eye. Ocular tension was 29 mm. Hg and the C value 
0.05 cu. mm./min./mm. Hg. Before the trephining 
operation which was performed on June 6, 1957, 
gonioscopy revealed a closed angle. 

Postoperative gonioscopy showed a wide angle at 
the coloboma iridis and a narrowness of the other 
portion of the angle. At that time, uncorrected vision 
was 0.1, ocular tension 26 mm. Hg, and the C value 
0.17 cu. mm./min./mm. Hg. About one and a half 
years later, the area of the coloboma iridis was still 
open and the condition of the eye was completely 
stationary. 


Case 6 


Chronic inflammatory glaucoma, right eye. A 
woman, aged 33 years, had blurred vision and haloes 
in the right eye for one month. Vision in this eye 
dropped to 0.2 (0.8 with a —1.5D. sph.), the ocular 
tension was 45 mm. Hg and the C value 0.015 cu. 
mm./min./mm. Hg. The gonioscopic findings showed 
atrophic and scattered pectinate ligaments with a 
wide angle. 

A trephining operation was done on January 13, 
1959. After the operation there was a wide angle in 
the region of the coloboma and trabecular synechias 
in the remaining portion, especially nasally and tem- 
porally. The C value showed 0.13 cu. mm./min./mm. 
Hg. Therefore; Wheeler's operation was performed 
on February 10th. After the operation the angle 
was open on the upper nasal and temporal side. 
Vision increased to 0.8 (0.9 with a —0.75D. sph.), 
the oculuar tension decreased to 19 mm. Hg and the 
C value normalized at 0.23 cu. mm./min./mm. Hg. 


III. SIMPLE GLAUCOMA 


Gonioscopically, 21 eyes with simple glau- 
coma revealed wide angles. The operations 
consisted of trephining operations in 12 
eyes, cyclodialysis in nine and Wheeler's op- 
eration in one of the trephined eyes. The 
chief gonioscopic findings in the eyes op- 
erated by trephining showed that there was 
no adhesion in the area of iridectomy and an 
open angle in the remaining portion. There 
was only one eye in which a peripheral an- 
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terior synechia covered the whole angle post- 
operatively. After cyclodialysis, the entire 
angle was always opened completely. There 
were, however, three cases which revealed a 
white lineal cleft between the iris root and 
the scleral spur. 


Case 7 


Bilateral simple glaucoma. A man, aged 48 years, 
first visited our clinic on December 19, 1958, suffer- 
ing from blurred vision in both eyes for a few 
months. In the right eye uncorrected vision was 
0.8, ocular tension 28 mm. Hg and the C value 0.17 
cu. mm./min./mm. Hg; in the left, uncorrected 
vision was 0.7, ocular tension 30 mm. Hg and the C 
value 0.20 cu. mm./min./mm. Hg. The visual field in 
both eyes was constricted centrally and there was 
glaucomatous cupping of the discs. The gonioscopic 
examination sowed a wide angle in both eyes. 

A trephining operation was performed on the right 
eye on October 28th. Postoperatively gonioscopy 
showed that the area of the coloboma iridis was 
open but the coloboma was small. There was a pe- 
ripheral anterior synechia along the whole angle. The 
ocular tension dropped to 16 mm. Hg but the C value 
was still slightly disturbed, showing 0.45 cu. mm./ 
min./mm. Hg. 

To increase the outflow a trephining operation was 
again performed on December 23rd. On January 
23rd, the gonioscopic finding revealed an open angle 
on two sides of the coloboma iridis and detachment 
of the synechia at the nasal and temporal angles. The 
C value improved to 0.295 cu. mm./min./mm. Hg. 
Vision became 0.7 (1.0 with a —1.0D. sph.), the 
visual field was slightly enlarged and ocular tension 
decreased to 23 mm. Hg. A trephining operation was 
done on the left eye on November 18th. 

After the operation the angle was open at the 
coloboma iridis and wide open in the remaining por- 
tion. The ocular tension became 23 mm. Hg and 
the C value improved to 0.39 cu. mm./min./mm. Hg. 
Vision was 0.6 (1.0 with a —1.5D. sph.) and the 
visual field was slightly enlarged. 


Case8 

Bilateral simple glaucoma. A man, aged 58 years, 
visited our clinic on March 31, 1958, with complaint 
of haziness in both eyes which had lasted for six 
months. Uncorrected vision was 0.5, ocular tension 
24 mm. Hg, and the C value 0.20 cu. mm/min./mm. 
Hg in the right eye. In the left eye, uncorrected 
vision was 0.1, ocular tension 32 mm. Hg, and the 
C value 0.04 cu. mm./min./mm. Hg. Glaucomatous 
cuppings were present in both eyes. Cyclodialysis 
was performed on each eye on April 15th and 3th. 
Postoperative gonioscopy revealed a white lineal 
cleft between the root of the iris and the scleral spur. 
After operation, in the right eye, visual function 
improved, uncorrected vision became 0.6, ocular ten- 
sion was 13 mm. Hg, and C value 0.25 cu. mm./min./ 
mm. Hg. In the left eye, uncorrected vision was 0.4, 
ocular tension 11.5 mm. Hg, and the C value 0.25 cu. 
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mm./min./mm. Hg. The visual fields were also en- 
larged. 


IV. SECONDARY GLAUCOMA 


The eight eyes with secondary glaucoma 
included four with recent or chronic irido- 
cyclitis, two with aphakic glaucoma, one 
with subluxation of the lens and thrombosis 
of the retinal central vein. Iris bombé or 
partial trabecular synechias, due to iridocy- 
clitis, had closed the angle in two eyes. 


Case 10 

Secondary glaucoma induced by iridocyclitis, left 
eye. A woman, aged 64 years, was first seen on 
June 9, 1958, with a history of iridocyclitis of the 
left eye since the age of 18 years. She had suffered 
ocular pain for two days. This eye had iris bombé 
and a gonioscopically closed angle, the vision being 
zero and the ocular tension 55 mm. Hg. Transfixio 
iridis was done on June 9th. After operation, the 
gonioscopy revealed that the angle was reopened ex- 
cept at the lower side, two perforated colobomas on 
the lower portion of the iris, and no adhesion be- 
tween the anterior chamber and the lens. The ocular 
tension improved to 16 mm. Hg and the C value 
0.185 cu. mm./min./mm. Hg. 


Case ll 

Secondary glaucoma induced by the subluxation of 
the lens, right eye. A man, aged 23 years, visited the 
out-patient clinic on March 28, 1958, after trauma to 
right eye on March 18th. Vision was 0.02 (0.2 witha 
—4,0D. sph.). Ocular tension was increased to 44 
mm. Hg in the right eye. Gonioscopy revealed a 
wide angle. The equator of the subluxated lens was 
observed at the upper temporal region of the pos- 
terior chamber. On June 3rd, the lens was removed 
by iridectomy. Postoperatively, the angle was wide 
open but tension remained stationary at 45 mm. Hg, 
the C value 0.075 cu. mm./min./mm. Hg, and vision 
was counting fingers at 20 cm. (0.05 with a +10D. 
sph.). 


Case 12 

Aphakic glaucoma, left eye. A woman, aged 67 
years, was first seen on January 9, 1957. She had 
undergone extracapsular extraction of the lens on 
January 28, 1958, with discissions later. The vision 
improved to 0.02 (0.3 with a +10D. sph.), the ocular 
tension was 10 mm. Hg and the C value 0.25 cu. 
mm./min./mm. Hg, with an open angle. On May 22, 
1958, the vision of this eye decreased to 0.01 (0.2 
with a +8.0D. sph.). The cornea was slightly 
edematous, the ocular tension was 22 mm. Hg, and 
the C value 0.25 cu. mm./min./mm. Hg, with the 
angle closed. A trephining operation was performed 
on June 15, 1958. 

After the operation, the angle was wide open, 
with coloboma iridis. Vision was 0.01 (0.3 with a 
+10D. sph.), the ocular tension was 15 mm. Hg, 
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and the C value 0.27 cu. mm./min./mm. Hg. How- 
ever, there was a recurrence on February 13, 1959, 
and the angle was closed except in the area of the 
coloboma iridis. Wheeler's operation was performed 
on February 18, 1959. After the operation, the angle 
became wide open except at the lower side. Vision 
improved to 0.01 (0.4 with a +10D. sph.), the ocular 
tension was 11 mm. Hg, and the C value 0.13 cu. 
mm./min./mm. Hg. 


Case 13 

Glaucoma induced by thrombosis of the central 
retinal vein, right eye. The patient, a man, aged 32 
years, was first seen on March 17, 1958. He had a 
sudden disturbance of vision of the right eye on 
March 5th. Uncorrected vision was 0.03. The right 
fundus showed a typical thrombosis of the central 
retinal vein. On June 17th, ocular tension was in- 
creased to 52 mm. Hg, the C value was decreased 
to 0.08 cu. mm./min./mm. Hg, and vision diminished 
to light perception. Gonioscopy showed that the pos- 
terior portion of trabecular meshwork was covered 
by an anterior synechia; the anterior chamber was 
deep. A trephining operation was performed on July 
16th. Postoperatively, the angle was wide open at 
the iris coloboma. However, the operation produced 
no improvement. Ocular tension remained at 59 mm. 
Hg, the C value 0.10 cu. mm./min./mm. Hg, and 
the vision zero. 

DISCUSSION 

A gonioscopic examination is usually used 
to establish a diagnosis of glaucoma but it is 
valuable in evaluating the postoperative 
prognosis. 

In acute inflammatory glaucoma, pe- 
ripheral anterior synechias were observed 
pre- and postoperatively. When the size of 
the iris coloboma after the trephining opera- 
tion was too small, as in Cases 1, 3, and 4, 
and the C value was obviously disturbed, 
the prognosis was less encouraging. This 
would seem to indicate that the prognosis in 
closed-angle glaucoma might be based on the 
extent of the increase in the width of the 
angle formed by the glaucoma operation. 

In simple and chronic inflammatory glau- 
coma where the angles were open before the 
trephining operation and peripheral anterior 
synechias were induced by operation, the C 
values were also diminished. From these 
facts it seems that the prognosis for these 
eyes would parallel that of Case 1. In such 
cases the closed angle must be reopened so 
that the C value may be improved, as in 


Cases 3, .4, 6 and 7. 


Occasionally, the wide angle of a glau- 
comatous eye becomes a closed angle after the 
operation, with the C value diminishing. To 
diagnose these postoperative obstructions of 
the angle gonioscopic examination is needed 
after the glaucoma operation. Postoperative 
anterior synechias may be induced by con- 
tinuous contact between the iris root and the 
trabeculae, due to delayed reformation of the 
anterior chamber and a mild _ iridocyclitis 
after operation (Meyer). 

Troncoso and Sugar reported that the 
prognosis in glaucoma was not related to pe- 
ripheral anterior synechias of the iris over 
the entire angle. However, it would appear 
that their opinion is not correct. The pres- 
ence of goniosynechias produces findings 
similar to those of closed-angle glaucoma 
and in these cases the decrease of the C 
value can be verified by tonography. For 
eyes having such goniosynechia, wide iri- 
dectomy or the cyclodialysis of Wheeler's 
operation is invariably needed to improve 
the C value. 

Cases 11 and 13 (secondary glaucoma) 
showed gonioscopically that a considerably 
wider angle was produced by iridectomy but 
that vision and C values were not improved 
after the operation. It would seem that these 
two eyes could be classified as having malig- 
nant glaucoma since they showed a resis- 
tance to any kind of glaucoma operation. In 
these cases, one should not rely solely on the 
breadth of the wide angle. 

Control of ocular tension does not depend 
upon a mechanical regulator only. However, 
since the angle of the anterior chamber is 
most important to the passage of aqueous 
humor, gonioscopy should be used to eval- 
uate the condition of the angle after a glau- 
coma operation. 


SUMMARY 


Evaluation of the prognosis after glau- 
coma operations from the standpoint of 
gonioscopic findings showed that: 

When the extent of a wide angle is re- 
stricted or a wide angle before the operation 


changes into a closed angle after operation, 
reoperation is necessary to open the angle at 
the earliest date so that the C value may be 
improved. It is emphasized that gonioscopy 
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and tonography are valuable in the clinical 
evaluation of glaucoma operations. 


Tottori University School of Medicine. 
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Pterygia are frequently observed in tropi- 
cal and subtropical countries. In Europe 
pterygia are seen more frequently on the 
eastern shores of the Mediterranean than in 
the northern countries. They are rare in 
England (Duke-Elder’). The tables com- 
piled by Sous? and cited by Poncet® give the 
incidence of pterygia in Europe for every 
100 patients: Copenhagen, 0.23; Glasgow, 
0.22; Dublin, 0.27 ; Paris, 0.37 ; Lyons, 0.39; 
Naples, 0.38; Barcelona, 1.05; Cadiz, 1.87. 
Poncet® gives the following non-European 
data: Cuba, 2.54; Madeira, 10 percent of the 
population ( Lawrence‘) ; Borneo, Pontianak, 
most of the inhabitants between 30 and 40 
years ( Abrahams’). 
| have observed that the inhabitants of the 
island of Aruba, an island lying about 20 
miles off the north coast of Venezuela, are 
frequently affected with pterygia. To esti- 
mate the incidence of pterygium on the 
island of Aruba, a survey was made of 1,040 
patients whose working and living kept them 
out of doors. These data are combined with 
those of Diponegoro and Mulock Houwer* 
and Ringland Anderson’ in Table 1. 
Because the average daily sunshine in 
tropical and subtropical countries is higher 
than in northern countries, several authors 
have suggested a correlation between solar 
radiation and the etiology of pterygium. 


*From the Department of Ophthalmology (Di- 
rector: Prof. Dr. A. Hagedoorn), Wilhelmina 
(;asthuis, University of Amsterdam, Amsterdam, 
Holand. 


PTERYGIUM: ITS INCIDENCE, HEREDITY AND ETIOLOGY* 


J. H. Cu. Hircers, M.D. 
Aruba, Netherlands Antilles 


Diponegoro and Mulock Houwer* and Ker- 
kenezov’® could prove that exposure to open 
air caused a predisposition to pterygium for- 
mation. The former authors believed in the 
etiologic importance of solar, infrared radia- 
tion (reflected radiation from the soil more 
than direct), while Kerkenezov’® was of the 
opinion that exposure to the ultraviolet band 
of the solar spectrum was the etiologic fac- 
tor. 

In order to find out whether there was 
any correlation between the incidence of 
pterygium and such factors as outdoor and 
indoor work (exposure to sunshine), sex, 
race and Aruban origin, the 1,040 “outdoor” 
patients were classified in four main groups: 
(1) Arubans, Negroid* (AN); (2) Aru- 
bans, non-Negroid (AN); (3) non-Aru- 
bans, Negroid (A N); (4) non-Arubans, 
non-Negroid (A N). 

Each of these main groups was subdi- 
vided by sex and the subgroups were classi- 
fied according to whether work was done 
indoors or outdoors (fig. 1). 

From the material, the following conclu- 
sions could be drawn: 

1. Men working outdoors are more often 
affected than those working indoors. This 
could only be established for male patients , 


* For this purpose an Aruban was defined as a per- 
son born on this island whose parents had also been 
born there; a non-Aruban, one born elsewhere of 
parents who had also been born elsewhere. A per- 
son whose outward appearance revealed his African 
origin was considered as Negroid. 
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TABLE 1 
STATISTICS ON PTERYGIA 


Pterygium 
Country Author Year Patients Examined (percent) 
Cuba Lopez* i814 — 9 
Spain Fernandez® 1874 1,000 4.7 
Greece 1926 3,000 0.5 
England Gibson” 1927 36,000 0 
Brazil Alvaro" 1932 18,539 4.9 
Russia Ponomareff" 1933 5,328 males 
600 females 8.6 
Indonesia Diponegoro,* Mulock Houwer 1936 Europeans: 
1,455 males 2.3 
1,050 females 0.4 
Chinese: 
1,740 males 4.1 
868 females 1.7 
Indonesians: 
13,282 males 6.1 
5 ,316 females 4.3 
Venezuela (Island of Margarita) Grom” 1952 — 3 
Australia (North West) Ida Mann'* 1953 2,866 4 
(Alice Springs) Welton"’ 1954 Aborigines almost 50 
(Orange, New South Wales) Redmond" 1956 6,000 3.4 
(Lismore, New South Wales) Kerkenezov"* 1956 3 ,000 
males 12.7 
females 6.4 
Netherlands Antilles 
(Aruba) Hilgers*® 1959 1 ,040 
575 Arubans 28 
465 non-Arubans 17 


because none of the women worked out- pothesis 
doors. 


4 
‘—pr®)<0; and p! 
The following technique was employed: (Pa'— Pas and pr 
in the four main groups (AN,AN, AN, (in which A=1, 2, 3, 4) are the respective 


A N) outdoor males were compared with Chances for being affected in the \’s out- 


indoor males. The Ho hypothesis door group and X’s indoor group. Ho had 
4 to be rejected at the one-percent level in 
> (pri—pr®) =0 favor of 


4 
i—p,°) <0. 
was tested against the alternative hy- 2 (Pa'—pa®) 


indoor) 666 

An 101 in 968 

4 678 a 40s 

O-» Ju 


Fig. 1 (Hilgers). Correlation between incidence of pterygium, outdoor or indoor work, 
sex, race, and Aruban origin. [J indicates the number of persons affected by pterygium. 
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2. Males and females who worked in- 
doors were equally affected. The same 
technique was used and in every group the 
males who worked indoors were compared 
with females who worked indoors. The Ho 
hypothesis 


4 
— pa‘) =0 


could not be rejected; p,™ and p,‘ are the 
respective chances for being affected in the 
\’s male group and in the A’s female group. 

3-A. The indoor workers (males and 
females) in the Aruban non-Negroid group 
(AN) were more often affected than the 
indoor workers in the other three groups. 
In this case Doornbos™ slippage test was 
used. The probability of exceeding was 
<1%. 

3 B. There was no difference in the inci- 
dence of pterygium between the outdoor 
workers of the Aruban, non-Negroid group 
(AN ) and the outdoor workers of the other 
three groups. These groups of outdoor 
workers consisted only of males because 
none of the females worked outdoors. 

Summarizing the results of this statistical 
analysis, it may be stated that outdoor work- 
ers have a higher incidence of pterygium 
than indoor workers. The incidence of 
pterygium is the same for both males and 
females working indoors. Pterygia are more 
frequent in Aruban, non-Negroid males and 
females working indoors. 

This could not be established for the Aru- 
ban, non-Negroid males working outdoors, 
possibly because this group is too small. 
However, the impression persists that this 
group (Aruban, non-Negroid males work- 
ing outdoors) is also more affected. The ob- 
servation that the Aruban, non-Negroid 
population is more affected than any other 
group makes the presence of an endogenous 
factor predisposing for pterygium likely. 
Such an endogenous factor might be a he- 
reditary predisposition. 

The relation between the incidence of 
pterygia and age groups of inhabitants of the 


age groups 


i i i i i i 


0-19 20-29 30-39 40-49 50-59 60and over 


Fig. 2 (Hilgers). Incidence of pterygia 
for age groups. 


island of Aruba is depicted in Figure 2 
which shows that pterygia increase in di- 
rect ratio to age, and reach their peak in the 
age group of 60 years and older. An in- 
creased tendency to develop pterygia is also 
noted in the 40- to 49-year age group. 


HEREDITY 


An early report concerning the hereditary 
factor in this condition was published by 
Armaignac.** The textbooks of Waarden- 
burg*® and Francois** cite the findings of 
Gutierrez-Ponce,* and Newman.” Recent 
publications are those of Enroth,?" Ker- 
kenezov,’® and Komai* in Japan. 

As mentioned before, the high incidence 
of pterygium in the non-Negroid Aruban 
population may possibly be explained by a 
hereditary factor. 

I collected 17 non-Negroid Aruban fami- 
lies and tabulated the occurrence of pteryg- 
ium in each family. The youngest child was 
aged 15 years; all children were living and 
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available for ophthalmologic examination. 
The data thus obtained were analyzed by the 
“aprioristic method of Apert-Bernste'n” 
(recommended by Sanders*®’) or by the “di- 
rect method” (Neel and Schull®**). This 
method, according to Sanders,” is suitable 
for examination of the mode of inheritance 
of a population. 

The principle underlying Apert-Bern- 
stein’s aprioristic method consists in the as- 
sumption that whatever the mode of inheri- 
tance, it is the same in all families. The 
method assumes a certain mode of inheri- 
tance based, for example, on a dominant 
gene, a monorecessive gene, or two recessive 
genes. The observed number of affected chil- 
dren are then compared with the expected 
number of affected children. The best “fit” 
of the observed number of affected to an ex- 
pected number of affected belonging to a 
certain mode of inheritance makes that mode 
of inheritance the most likely. 

In all the 17 families one or both eyes of 
at least one parent was affected with pter- 
ygium. The total number of children was 75; 
the total number of children affected with 
pterygium was 44. Families with only one 
child were omitted because variance* in such 
families is zero. The conditionally expected 
numbers of affected children, if at least one 
child is affected, can be calculated with the 
formula: 


in which s is the total number of children 
in one family, p the expected probability of 
affected children and q the expected prob- 
ability of normal children. For a dominant 
mode of inheritance p is likely to be %; for 
a monorecessive mode of inheritance p is 


*The variance (Neel and Schull”) is obtained 
from the formula: 


(1—q')? 


in which s is the number of children; p the proba- 
bility of affected children; q the probability of nor- 
mal children. 


44; while for a two recessive mode of in- 
heritance, p is likely to be 4g. 

In Table 2 the Apert-Bernstein method is 
applied to these data; computations were 
made for the assumption of two possible 
modes of inheritance, a dominant mode with 
p= ™% and a monorecessive mode with p 

The observed total number of affected 
was 44; the total number of expected for a 
dominant mode of inheritance or p = ™% is 
39.8; the total number of expected for a 
monorecessive mode of inheritance or p = 
4%, is 26.3. The standard deviation for p = 
Y% is 3.9; for p= %, 2.9.* 

The difference between the observed num- 
ber 44 and the expected number 39.8 is less 
than twice the standard deviation, which is 
a non-significant deviation for p= %. For 
p = % in contrast there is a significant devi- 
ation: the difference between the observed 
44 and the expected number 26.3 is more 
than three times the standard deviation. 

It is therefore likely that the high inci- 
dence of pterygia in the non-Negroid popu- 
lation of the island of Aruba can be ex- 
plained by a dominant mode of inheritance. 

Pedigrees were compiled of two families, 
which showed distribution over four genera- 
tions and the incidence of pingueculum is 
also noted. Vertical lines denote a pinguecu- 
lum (figs. 3 and 4). 

In the first generation of family M. both 
a 80-year-old man and 70-year-old woman 
had pterygia ; their three daughters, aged 52, 
48, and 42 years, all had pterygia. In the 
third generation, one child of the second 
daughter showed a pterygium ; four children 
of the first daughter, three of the second 


* According to Neel and Schull” “the standard 
deviation of expected total number of affected is the 
square root of the total variance obtained by sum- 
ming the separate variances for the various sizes of 
family as frequently as these sizes occur.” 

Standard deviation 


for p= 1/2: /15.435=3.9 
for p= 1/4:  850=2.9 


ps 
Ww = 
1—q" 
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TABLE 2 
ANALYSIS OF DATA BY THE APERT-BERNSTEIN METHOD 
“Total | No. Ne No. Total No. 
No. Families | Affected *Famil | Variance 
Children Examined Family | Expected y | 
$ n | w nXw | 
| pat | p=} | | p=t 
? 1.333 | 4.143 | 1.333 | 1.143 | 0.222 | 0.122 | 0.222 | 0.122 
3 1.297 8.575 | 6.485 0.490 | 0.263 | 2.450 | 14.318 
‘Vike fae 1.463 | 8.536 5.852 | 0.782 | 0.420 | 3.128 | 1.680 
5 2 2.581 | 1.640 | 5.162 | 3.280 | 1.082 | 0.592 | 2.164 | 1.184 
6 os 2 1.825 9.141 5.476 1.379 | 0.776 | 4.137 | 2.328 
7 . + oe 2.020 | 7.054 i 4.040 1.667 | 0.970 | 3.334 | 1.940 
Total | 17 | 39.801 | 26.275 | 15.435 | 8.569 


daughter and one child of the third daughter 
displayed pingueculas. 

Members of the fourth generation were too 
young to show either pterygium or pinguec- 
ulum, the eldest being seven years of age. 
The incidence of pingueculum in this family 
is conspicuous. 

The first generation couple of family D. 
were both deceased but the eldest daughter, 
who was 55 years of age, could remember 
clearly that her mother had gone to Curacao 
(sister island of Aruba) for the operation 
of a pterygium ; in those times there was no 
practising ophthalmologist on Aruba. Noth- 
ing concerning a pterygium was known 
about the father. The second generation con- 
sisted of five females and one male ; four of 
the sisters and the brother had a pterygium. 
In the third generation, the eldest daughter 
had seven children of whom one male and 
one female had pterygia. The son of the sec- 
ond generation had three children of whom 


family 
" 


Fig. 3 (Hilgers). Pedigree of family. 
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a 20-year-old son and a 19-year-old daugh- 
ter had pterygia. In total, four persons of 
the third generation were affected. The 
fourth generation consisted of four children 
of whom the eldest was an 18-year-old girl, 
who was not affected; the other three chil- 
dren were too young for the presence of 


pterygium. 
ETIOLOGY 


No evidence can be found to support the 
theory of Arlt® that pterygium is the result 
of a corneal ulcer; nor that it is a tumor 
(Hasner Edlem von Artha,**** Schreiter,”* 
Redslob*®) ; pathologic examination of pter- 
ygium does not warrant such a_ view 
(Fuchs,****  Gerundo,” Friedenwald,”’ 
Duke-Elder'). Neither is there reason to be- 
lieve that disturbances of the venous circula- 
tion of anterior ciliary veins ( Winther,” 
von Hippel,** Storogeff**) or extrinsic eye 
muscles (Theobald**) or eyelids ( Bond*) 


tT Tt 

B onguecuium 


Fig. 4 (Hilgers). Pedigrec of family. 


640 J. H. CH 


or Stellwag von Carion’s*’ corneal herpes or 
Poncet’s* vibrions, have any etiologic im- 
portance. 

Fuchs’** concept that damaging external 
influences (ausseren Schadlichkeiten) such 
as sun-glare, dust, wind, and heat are re- 
sponsible for the formation of pterygium is 
generally accepted. In this connection the 
question arises: which of the many harmful 
open-air influences is responsible for the 
formation of pterygium? Elhiot* believed in 
mechanical irritation by dust particles en- 
hanced by the tear-flow from lateral to nasal. 
Rodriguez,** Dimitry,®° Diponegoro and 
Mulock Houwer,* on the other hand, demon- 
strated that pterygia occur in dust-free 
areas. The last-named authors remarked that 
at sea there is little dust but pterygia occur 
among sailors. 

Desiccation is a factor which Ringland 
Anderson’ considered of etiologic impor- 
tance. However, the high incidence of 
pterygia in areas with relatively high humid- 
ity, like the island of Aruba (average rela- 
tive humidity 74 percent), and Kerkene- 
zov's*® data do not support this view. Nor is 
there reason to believe that persons exposed 
to heat, like stokers or furnace workers, de- 
velop pterygia as an occupational disease 
(Diponegoro and Mulock Houwer*). These 
authors observed a high incidence of pterygia 
in West-Java, Indonesia, where there is nor- 
mally very little wind. 

There is, in brief, no evidence to prove 
the etiologic effect of dust, wind, heat, or 
desiccation. 

Contemporary opinion considers the ac- 
tion of sunlight of more etiologic impor- 
tance. Diponegoro and Mulock Houwer* 
thought that the secondary, reflected radia- 
tion from the earth’s surface are of etiologic 
importance because its wavelength lies be- 
tween 8.0 and 12y, that is, within the area of 
nonpenetrating infrared rays which are, 
therefore, absorbed by the superficial tissues 
of the eye. Kerkenezov’® believed in the 
etiologic significance of ultraviolet rays of 
the solar spectrum. He supported his view 
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by comparing the incidence of pterygia in 
areas with different concentrations of ultra- 
violet rays. 

These writers could also show that ptery- 
gia occur more frequently in outdoor work- 
ers than in indoor workers. The fact that 
pterygia are observed more frequently in 
tropical and subtropical countries can also be 
attributed to prolonged exposure to solar 
radiation. The statistical analysis of the pres- 
ent study of 1,040 outdoor patients confirms 
the view that outdoor workers are more af- 
fected than indoor workers and that inci- 
dence of pterygia is not dependent on sex. 
However, hereditary predisposition plays a 
part in the formation of pterygium, probably 
through a dominant mode of inheritance. 
The hereditary predisposition may become 
manifest if an external influence favors de- 
velopment of the condition. 

Some authors (Horner,™ Fuchs,* Alt,®* 
Kamel,®* Kerkenezov,’® Sugar and Kober- 
nick**) see a close etiologic relationship be- 
tween pterygium and pingueculum; others 
(Friede,” Duke-Elder*) deny this. The 
clinical observations of Kerkenezov’® sup- 
port the view that pinguecula can develop 
into pterygium. My observations agree with 
the view of those of the former authors 
(figs. 5, 6, 7 and 8). Similarity of pathology 
between pterygium and pingueculum was 
shown by Fuchs*’ and recently by Sugar and 
Kobernick™ and Hilgers.*® Degeneration of 
tissue elements is the characteristic feature 
of the pathology of pterygium and pinguec- 


Fig. 5 (Hilgers). Inflamed pinguecula near limbus. 
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ula. Reviewing these data the question arises, 
how can progression of pterygium be ex- 
plained ? 

Before answering this question, there are 
three points which should be considered: (1) 
the specific site at which the pterygium oc- 
curs; (2) the constitutional condition of the 
patient; (3) the fascicular corneal ulcer, a 
condition which may have some bearing on 
the problem of the progressive character of 
pterygium. 

Pterygium originates at a site where two 
different kinds of epithelium, corneal and 
conjunctival tissue meet. It is known that 
at certain sites elsewhere in the human body 
where a similar meeting of tissues occur, ab- 
normal conditions may arise. In gynecology, 
for example, cervical erosion; in derma- 
tology, cancer of the lip. 

In my opinion it seems likely that heredi- 
tary predisposition for pterygium exists in 
certain individuals. It is possible that the 
predisposition becomes manifest only when 
external influences are favorable. This as- 
sumption might explain the low incidence of 
pterygium in nontropical countries, as well 
as the clinical impression that pterygia re- 
gress in patients who have left the tropics 
for a more temperate climate. 

Fascicular corneal ulcer in phlyctenular 
keratoconjunctivitis is a condition in which a 
limbal phlycten takes on an aggressive char- 
acter and advances axially toward the center 
of the cornea. Its etiology is explained by 


Fig. 7 (Hilgers). More extensive invasion of cornea. 
The connection with pinguecula is evident. 


allergic phenomena and the antigen in this 
condition is tuberculo-protein. Fascicular cor- 
neal ulcer and pterygium have several clini- 
cal characteristics in common: 

1. They remain superficial and the cornea 
is never perforated. 

2. They have a tendency to grow radially 
toward the center of the cornea. 

3. Their progress seems to be connected 
with vessel proliferation and penetration. 

4. They may recur. 

5. Conjunctival eosinophilia is not present 
in phlyctenulosis (Theodore and Schloss- 
man) ; a similar observation was made by 
Hilgers.*° 

6. They destroy the transparency of the 
underlying corneal tissue. 

7. They may become quiescent. 

The conditions differ only in their loca- 
tion: fasciculus corneae occurs at any place 


Fig. 6 (Hilgers). Earliest phase in development of 
a pterygium. The limbus is crossed and a small out- 
crop of white tissue penetrates the cornea. 


Fig. 8 (Hilgers). The corneal epithelium is pushed 
up and forms a ridge ahead of the advancing, bud- 
ding pterygium. 
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on the limbus; pterygium only nasally and 
temporally on the cornea, This difference in 
localization might be explained by the fact 
that in fascicular ulcer the antigen is en- 
dogenous and present in the bloodstream, 
while in pterygium (see later) the antigen is 
formed locally and is so present. 

Schieck** explained the formation of 
phlyctens by assuming that minute amounts 
of specific antigen remained in the sensitized 
cornea and set off a purely local allergic re- 
action. Breebaart and James-Witte®* could 
prove that (1) interaction between antigen 
and antibody may be purely local in charac- 
ter outside the vessel wall and of low in- 
tensity, and (2) that there is a direct rela- 
tionship between available antigen and the 
subsequent allergic reaction. While phlycten- 
ular corneal ulcer may develop within a 
couple of days, it may take years for the 
development of a pterygium. 

If we return now to the question—how is 
progression explained—it is suggested that 
prolonged exposure to solar radiation causes 
proteins to become transformed into altered 
or denatured proteins. From the pathology 
of pterygium it is known that degenerative 
tissue elements are present; this material 
may act as foreign bodies but the process al- 
ready mentioned may also occur. According 
to Theodore and Schlossman,” most antigens 
are proteins of complex biologic material. 
Antibody formation, as a reaction of the 
altered proteins acting as sensitizing sub- 
stances or antigens, may occur and a subse- 
quent interaction between antigen and anti- 
body will result in allergic phenomena. In 
ophthalmology there is an analogous condition 
—endophthalmitis phacoanaphylactica, which 
occurs in individuals seQsitized to their own 
lens protein. Burky™ suggested that hyper- 
sensitivity to lens substance can be produced 
by the intermediary action of staphylococcus 
toxin. These triggering mechanisms are also 
known in phlyctenulosis (Theodore and 
Schlossman” ). 

The events leading to formation of pteryg- 
ium may be somewhat as follows: 


The prolonged exposure of superficial 
ocular tissues in the palpebral fissure to solar 
radiation causes degenerative tissue changes. 
These protein formations may act as foreign 
bodies but altered proteins may also be 
formed which act as antigens. The subse- 
quent interaction of antigen and antibody 
produces an allergic reaction. In later stages 
the allergic reactions may increase in inten- 
sity, either as a result of increased antigen 
formation by prolonged exposure or as a re- 
sult of superimposed infections. As a result 
of these processes combined with the specific 
site of the pterygium, and in some cases a 
hereditary factor, a pterygium may result. 

The question—how is progression ex- 
plained—may be answered thus: progression 
is the result of allergic inflammatory proc- 
esses probably also triggered by superim- 
posed infection. If a pinguecula is present 
in the palpebral fissure, it may be assumed 
that this degenerative condition will favor 
the formation of pterygium. 


CONCLUSION 


A statistical analysis of 1,040 “outdoor” 
patients confirms the view already expressed 
in the literature that outdoor workers are 
more affected than indoor workers. Not yet 
published is the fact that males and females 
working indoors are equally affected, which 
makes it likely that sex is unimportant in 
the incidence of pterygium. 

In a certain number of families a domi- 
nant mode of inheritance of pterygium may 
be present. This assumption, however, does 
not mean that every pterygium occurs as the 
result of hereditary factors. Pterygium can 
also originate as an acquired pathologic con- 
dition excited by external factors. It seems 
possible that the hereditary disposition for 
pterygia will only become manifest if there 
are exogenous circumstances which favor its 
growth. 

Degenerative tissue material of pterygium 
may act as a foreign body but exposure to 
solar radiation may lead to the formation of 
altered or denatured proteins which act as 
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antigens. These allergic inflammatory proc- hereditary predisposition for its formation. 
esses, probably also triggered by superim- Oranjestad, 


posed infections, may result in progression Adriaan Lacle Boulevard 9. 
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EPIPHORA* 


AS THE INITIAL MANIFESTATION OF A MALIGNANT 
NASOPHARYNGEAL TUMOR 


Bruce E. Conan,' M.D. 
Bethesda, Maryland 


General and ophthalmic pathology text- 
books frequently emphasize secondary in- 
volvement of the lacrimal sac by tumors 
originating in the nasopharynx or sinuses. 
Spaeth’ mentioned these statements but as- 
serted that he had never observed a second- 
ary tumor of the lacrimal sac, although, of 
course, obstruction of the lacrimal drainage 
system in extensive neoplastic invasion of the 
orbit is not uncommon. A patient who had 
epiphora as the initial symptom of a histo- 
logically proven primary epidermoid car- 
cinoma of the nasopharynx was recently re- 
ferred to this Branch. Surgical exploration 
demonstrated that the tumor had involved the 
lacrimal sac. 


* From the Ophthalmology Branch, National In- 
stitute of Neurological Diseases and Blindness, 
National Institutes of Health, Public Health Serv- 
ice, U.S. Department of Health, Education, and 
Welfare, Bethesda 14, Maryland. 

t Present address: Department of Ophthalmol- 
ogy, The University of Michigan Medical School, 
Ann Arbor, Michigan. 


CASE HISTORY 


R.B.N. 00-82-61. This 53-year-old white seaman 
first noted epiphora on the right in the late summer 
of 1957, and a short time later (he did not recall 
how long) he felt a mass under the right side of 
his lower jaw. In the next few weeks he had a 
decrease in hearing in the right ear which was as- 
sociated with a “popping sound,” a painless swell- 
ing in the region of the right lacrimal sac, and 
slight pain on swallowing liquids. 

He was first seen at the U.S. Public Health 
Service Hospital in New Orleans on January 24, 
1958, with the presenting complaint of the mass 
beneath his jaw. The otolaryngologic examination 
revealed a firm nontender, submandibular mass 
measuring four centimeters in diameter; and a 
grayish-white, rough, friable tumor was found ex- 
tending from the roof of the nasopharynx down 
the right pharyngeal wall around the eustachian 
tube and along the posterior pillar of the right 
tonsil. 

On January 29th, a biopsy of this tumor was 
performed. Histologic study revealed large nests of 
anaplastic epithelial cells with poorly defined cyto- 
plasmic limits and large, ovoid, hyperchromatic 
nuclei deep within the submucosal zone; the mu- 
cosal surface in one area had been broken by in- 
filtrative cells of the same type and, in focal zones 
along the mucosa, the normal stratified squamous 
epithelium was replaced by markedly cellular areas 
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Fig. 1. (Cohan). Section of biopsy material from the pharyngeal tumor, demonstrating transition from 


normal epithelium to invasive epi 


containing hyperchromatic nuclei with anisocytosis, 
loss of polarity and numerous mitotic figures. The 
diagnosis was epidermoid carcinoma of the naso- 
pharynx (fig. 1). 

On February 19, 1958, the patient was trans- 
ferred to the Radiation Branch of the National 
Cancer Institute. During the preceding three weeks 
he had had a dull aching along the lower orbital 
margin and over the right side of his face from the 
ear to the nose. Examination showed an extensive 
ulcerative neoplasm involving the whole of the 
right pharyngeal wall from the roof of the naso- 
pharynx down to just above the level of the right 
vallecula and extending into the tonsillar region 
and soft palate on that side. In addition there were 
bilateral nodal metastases. Radiographs of the 
chest, thoracic, lumbar and cervical spine, pelvis, 
skull, all sinuses, and views of the hypopharynx 
and laminagrams of the larynx and of the base of 
the skull all failed to demonstrate signs of metasta- 
tic involvement or erosion of bone. 

Because of the patient’s complaint of epiphora 
and the finding of a swelling in the region of the 
right lacrimal sac, he was referred to our clinic on 
February 28th. His corrected visual acuity was 
20/15 — 1, J1 on the right and 20/20 — 1, J1 on the 
left. The extraocular movements were full and the 
pupillary size and reactions normal. There was a 
slightly tender, hard mass medial and inferior to 
the right inner canthus measuring 13 by 10 mm.; 
it was slightly elevated but the skin over it was 
movable and not inflamed (fig. 2). Slitlamp and 
ophthalmoscopic examinations revealed no abnor- 


carcinoma. (Hematoxylin-eosin, x 80.) 


malities. The intraocular pressure was 11 mm. Hg 
(Schigtz) bilaterally. The lacrimal passages on the 
right could not be irrigated or probed because of 
the obstructing mass, but no material regurgitated 
from the puncta on attempted compression of the 
mass. 

On March 20, 1958, a surgical exploration of the 
region of the right lacrimal sac was performed. 
After incising the skin, superficial fascia, and 
orbicularis muscle, a hard, gray-white mass with an 
irregular surface presented in the region of the 
right lacrimal fossa. It was freed up by blunt and 
sharp dissection laterally and nasally, where it 


Fig. 2 (Cohan). Photograph of patient, demon- 
strating slight elevation just nasal and inferior to 
the right inner canthus with relative ironing out of 
the skin fold in this area. 
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overlapped the anterior lacrimal crest. The cana- 
liculi were severed, and the cupola was dissected 
free. In reflecting the mass downward it was found 
to extend through a round defect in the bone of the 
lacrimal fossa about five millimeters in diameter, 
and into the right ethmoid sinus. It was separated 
from this extension and from its final attachment 
at the beginning of the bony lacrimal canal. The 
postoperative course was uneventful. 

Gross examination of the specimen showed a 
firm, grayish, cone-shaped mass measuring 20 by 15 
by 5.0 mm. Microscopically, a tumor filled the lacri- 
mal sac and replaced its mucosa; it consisted of 
nests and cords of undifferentiated epithelial cells 
with indistinct cytoplasmic limits between strands 
of connective tissue. The tumor cells had pale blue 
cytoplasm and large, clear nuclei, which in some 
areas were lobulated, hyperchromatic, or in mitosis 
(fig. 3). 

The patient completed his course of radiation 
therapy and was discharged from the hospital on 
June 23, 1958. He died on November 12, 1958, and 
the autopsy, performed at the U.S. Public Health 
Service Hospital in New Orleans, revealed me- 
tastases of the epidermoid carcinoma to lung, 
trachea, liver, esophagus, lymph nodes, and tongue ; 
the ethmoid sinuses were not examined. 


COM MENTS 

During the last century and the first years 
of this century, there was a growing recogni- 
tion by European authors of the nasal, optic, 
cervical, and neuralgic symptoms and cranial 
nerve palsies produced by nasopharyngeal 
tumors.* In 1922, New*® made a major con- 
tribution to the clinical awareness of these 
tumors by emphasizing that they are much 
more common than generally realized and 
that the striking lack of nasal or nasopharyn- 
geal symptoms in many cases often results 
in mistaken diagnosis and treatment. Subse- 
quently, several series of cases of naso- 
pharyngeal tumors have been collected in 
which the symptom complex has been care- 
fully documented. In reviewing approxi- 
mately 1,800 cases, most of them from the 
largest of these series,*-*° there was no men- 
tion of lacrimal sac involvement as an initial 
or early manifestation of the nasopharyngeal 
tumor.* The ophthalmologic literature per- 


* One patient (Schlivek’s® Case 2) complained of 
epiphora but this was a late symptom, and there 
was no mention of obstruction of the lacrimal pas- 
sages in the thorough ophthalmic examination; the 


taining to epiphora and diseases of the lac- 
rimal apparatus over these same years was 
surveyed, and no case comparable to the one 
reported here was found.* 

In his brief discussion of secondary tu- 
mors of the lacrimal sac Duke-Elder** in- 
cludes malignant nasal epithelial tumors and 
gives one reference to a “typical” tumor of 
this type.*** However, its rarity is empha- 
sized by the fact that in his 18-page section 
devoted to a thorough review of the ophthal- 
mic manifestations of nasopharyngeal tu- 
mors no mention is made of lacrimal sac in- 
volvement. 

It has been observed that primary carcino- 
mas of the nasopharynx and those of the lac- 
rimal sac are “identical histologically and de- 
velopmentally”** and they occur in these 
areas in approximately the same propor- 
tions.**** Since the former frequently metas- 
tasize or extend from a minute or even un- 
detected tumor,***:** some of the cases de- 
scribed as primary lacrimal sac tumors with 
extension into sinuses and nasopharynx 
might, initially, have been examples of sec- 
ondary involvement of the sac by unrecog- 
nized neoplasms arising in the nasopharynx. 
This possibility would suggest that all cases 
of suspected lacrimal sac tumors should be 
carefully evaluated for a nasopharyngeal pri- 
mary. 

On the other hand, one might logically ex- 
pect a stage in primary neoplasia of the lac- 
rimal sac which precedes Spratt’s** “first 
stage’ (epiphora only) when a very small, 
asymptomatic tumor in the sac might extend 
and metastasize just as tumors which begin 


patient had severe ocular pain from extension of 
the tumor into the skull, a Horner’s syndrome, and 
seventh cranial nerve involvement. 

*In his paper on exophthalmos in 1941 Reese” 
included one case of extension from a lesion in the 
nose “to orbit via tear sac,” but since symptoma- 
tology was not dealt with, the stage of the disease 
in which this occurred was not specified. 

* The clinical and histologic description of this 
tumor is most consistent with the diagnosis of a 
papilloma of the lacrimal sac or nasopharynx and 
so it is not comparable to the case presented here 
or those in the literature reviewed. 
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Fig. 3 (Cohan). (A) Section of the mass involving the right lacrimal sac, showing the infiltrating pat- 
tern of nests and cords of tumor cells within the connective tissue. (Hematoxylin-eosin, x67.) (B) 
Higher power of the same section to demonstrate cytologic characteristics of the tumor cells, ( Hematox- 
vlin-eosin, «205. ) 
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in the nasopharynx so often do. If such cases 
do exist, when they extend into nasopharynx 
sinuses, orbit, skull, and nodes,’ they might 
be misdiagnosed as carcinomas of nasophar- 
yngeal origin. So perhaps the possibility of 
a minute primary tumor of the lacrimal sac 
should be considered in cases of cervical 
node or skull involvement in which no naso- 


epidermoid carcinoma of the nasopharynx ; 
subsequent surgical exploration demonstrated 


that the tumor had involved the lacrimal sac. 


2. A review of approximately 1,800 cases 
of nasopharyngeal tumors reported in the lit- 
erature from the point of view of symptoma- 
tology and of the pertinent ophthalmologic 
literature revealed no comparable case. 


3. Early involvement of the lacrimal sac 
by nasopharyngeal carcinomas should be in- 
cluded in the differential diagnosis of epi- 

1. A case has been presented in which epi- phora and seriously considered in tumors of 
phora was the initial symptom of a primary the sac, since some neoplasms thought to be 
primary in the sac might be instances of 
secondary involvement of it by a small naso- 
pharyngeal tumor. 


pharyngeal tumor is found. 


SUMMARY 


§ Both literature’™ and textbook” emphasize 
these as the usual pathways of spread in primary 
lacrimal sac tumors. 
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PRINCIPLES OF LENS DELIVERY* 
WITH AND WITHOUT ALPHA CHYMOTRYPSIN 


DanireL M. Tay tor, M.D. 
New Britain, Connecticut 


The effectiveness of alpha chymotrypsin 
as a zonular lytic agent is now established 
and despite words of caution from responsi- 
ble investigators it is gaining wide acceptance 
as a useful and invaluable aid in the man- 
agement of patients with resistant zonular 
fibers. 

Under ordinary circumstances it now 
seems apparent that there is really very little 
indication for the routine use of the enzyme, 
as the present methods of mechanical rup- 
ture of the zonule can usually be carried out 
without complications in the average patient 
over 60 years of age. When the indications 
for enzyme utilization are present, however 
(in younger age groups and in those with 
firm zonules), the surgeon in electing this 
method must realize that he is creating a 
completely different set of anatomic condi- 
tions and must adapt his technique of lens 
delivery to the altered circumstances. In 
effect he is lysing the zonule before the 
application of instruments, thus the actual 
instrumentation is carried out on a sub- 
luxated lens. 

The best method of handling the lens 
under these changed conditions is, at pres- 
ent, open to question but can in part be an- 
swered by critically evaluating the mechanics 
of the various methods of lens delivery now 


* From the Department of Ophthalmology, Yale 
University College of Medicine and the New 
Britain General Hospital. This study was aided by 
a grant from the Women’s Medical Auxiliary of 
the New Britain General Hospital. 


commonly in use. The most effective method 
of dealing with an intact zonule may not be 
the best method with a prelysed zonule. 

The controversial subject of sliding versus 
tumbling and the forceps versus the eris- 
ophake must now be re-evaluated by every 
surgeon who intends to use alpha chymo- 
trypsin. Since conclusions must be based on 
individual experience, the thoughts ex- 
pressed here are by no means absolute. 

Prior to the introduction of alpha chymo- 
trypsin the majority of cataract surgeons 
seemed to prefer the tumbling technique 
with capsule forceps. The reasons for this 
are numerous but probably of significance is 
the fact that the average surgeon feels more 
secure with this method. Because the prin- 
ciples of the technique are easy to explain and 
understand, it is often the first method taught 
during residency training. The technique, 
based on sound principles, can be easily 
mastered. Compared to the sliding technique 
with direct lysis of the zonule, it is a rela- 
tively blind procedure, but this makes the 
surgeon more relaxed because he does not 
have a chance to observe vitreous bulge and 
so-called vitreolenticular adhesions com- 
monly seen when the sliding technique is 
used, 

Usually all turns out. well with the tum- 
bling method, even in. the hands of the in- 
experienced surgeon in training, so there is 
a tendency for him to stay with this method 
and gradually to perfect his technique. In 
the end he becomes highly skilled and often 


650 DANIEL M. TAYLOR 


challenges anyone who suggests that some 
other method might be better. 

The mechanics of the tumbling technique 
are too well known to discuss in detail but 
the advantages of the method and apparent 
safety are based on three factors: 

1. The traction and counter pressure ma- 
neuvering are applied to the eye at an area 
farthest removed from the open wound. 

2. The eye is maintained in a relatively 
closed position throughout most of the pro- 
cedure, thus sealing off avenues of vitreous 
escape. 

3. The above factors permit maximum 
amounts of traction and counter pressure to 
be applied in varying proportions depending 
on the need. 

As soon as the zonule ruptures at the 6- 
o'clock position and the lower equator of the 
lens dislocates and rides up, the lens ex- 
pressor is redirected to almost horizontal so 
that there is no longer any pressure against 
the vitreous body. The cornea is gradually 
tucked under the tumbling lens and main- 
tains close contact with it throughout the 
procedure. The upward traction and rocking 
movements aided by pressure from the tuck- 
ing maneuver cause the zonule to separate 
from the original rupture along both sides 
of the lens toward 12-o’clock position which, 
theoretically, should be the last portion of 
the zonule to remain attached. As the zonule 
gives way in this manner the lens is tumbled, 
with the upper zonular fibers being used as a 
hinge upon which to rotate it. As the upper- 
most zonular fibers are the last to separate, 
they also serve as an effective barrier against 
vitreous loss. The tucking of the cornea 
produces an arc of contact between the 
cornea and lens along its inferior surface 
and the tumbling equator of the lens main- 
tains an arc of contact with the posterior 
surface of the cornea. 

When properly executed the tumbling 
technique, although somewhat blind, is 
highly effective and safe for it sets up a 
series of barriers against vitreous loss that 
are dynamic in the sense that the various 


contact areas between lens and cornea move 
with the lens. One is able to take full advan- 
tage of both traction and counter pressure 
with minimum danger of vitreous spillage. 
_ To coin a phrase, the tumbling technique 
might also be referred to as “‘the closed-eye 
technique.” In contrast, the sliding proce- 
dure with direct stripping of the zonule 
might also be termed an “open-eye tech- 
nique.” 

The sliding procedure has the advantage 
of being done under direct visualization but, 
since the initial rupture of the zonule occurs 
at the 12-o’clock position, one of the barriers 
against vitreous loss is immediately lost and 
the eye is left in a vulnerable position. In 
addition manipulations are carried out at the 
most open portion of the wound. The de- 
livery depends mostly on traction, for even 
mild pressure from below will tend to pro- 
duce a vitreous bulge between the lens and 
posterior scleral lip. When properly exe- 
cuted, however, the method can be very ef- 
fective even with very resistant zonules. 

It is possible to tease resistant zonular 
fibers away from the lens over the upper 
half of the equator but difficulty is encoun- 
tered when the lower portion of the zonule 
tends to remain attached. Unless skillfully 
handled with rocking or torsional move- 
ments, the surgeon is often tempted to aid 
delivery by exerting pressure from below, 
rather than merely support, thus resulting 
in a large vitreous bulge or loss through the 
open wound. 

Although the sliding method has many 
strong advocates, the margin of error seems 
to be less and the incidence of vitreous loss 
definitely higher. The late Dr. Daniel Kirby 
was, perhaps, the staunchest supporter of 
this method and he devoted considerable 
time to perfecting his own technique and to 
teaching others. Those who had an oppor- 
tunity to observe and work with this master 
surgeon were truly impressed by his great 
skill with the sliding technique but, even in 
his hands, the loss of vitreous was not un- 
common. When others attempted to duplicate 
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his methods, the results were often discour- 
aging. In observing many other skilled sur- 
geons employ the sliding technique, I have 
been impressed with the high incidence of 
vitreous bulge or loss. 

Through these observations and from per- 
sonal experience I have had opportunity to 
judge the relative merits of tumbling versus 
sliding and have long since concluded that 
the sliding technique in the presence of an 
intact zonule is definitely a dangerous 
method for the neophyte surgeon and oc- 
casional operator and should be reserved for 
the highly skilled and experienced surgeon 
who is not easily upset at the sight of a 
vitreous bulge and vitreolenticular adhesions 
nor particularly disturbed over actual loss. 

Those who are not bothered by these 
complications and who enjoy the challenge 
and satisfaction of working against greater 
odds should not be discouraged, if their re- 
sults compare favorably with tumbling sta- 
tistics. In my opinion, however, those who 
are sufficiently skilled to keep the incidence 
of vitreous loss to one or two percent with 
the sliding method could reduce the inci- 
dence to almost zero by employing the tum- 
bling technique. 

The choice between forceps and the Bell 
erisophake should also be discussed. I have 
employed both instruments on many oc- 
casions but strongly favor forceps over the 
Bell erisophake for the following interlock- 
ing reasons: 

1. The amount of traction that can be 
applied with a Bell erisophake cannot be 
greatly varied without breaking suction and 
producing annoying slippage of the instru- 
ment. If the zonule is resistant, it may be 
necessary to reapply the erisophake several 
times before delivery can be accomplished. 
This limitation on the amount of traction that 
can be applied and the excessive intraocular 
manipulation required should slippage occur 
may adversely affect the eye in the following 
two ways: 

a. Since the balance between traction and 
counter pressure can only be shifted in the 
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direction of greater counter pressure this 
should theoretically increase the incidence of 
vitreous loss in cases with more resistant 
zonules. 

b. The bulk of the erisophake head plus 
sudden gouging movements against the cor- 
neal endothelium incurred during erisophake 
slippage and reapplication undoubtedly trau- 
matize the endothelium, producing a higher 
incidence of corneal edema and internal re- 
action. The latter problem is reduced with 
forceps for the head of the instrument is 
smaller and when properly applied has 
never, in my experience, slipped. 

2. The main advantage with forceps, how- 
ever, is the more flexible range in the rela- 
tive amounts of traction and counter pres- 
sure that can be employed. 

A little more traction and a little less 
pressure can often make the difference be- 
tween a complicated delivery with massive 
vitreous loss and a routine extraction. The 
erisophake operator, with limited traction 
available, does not have the necessary flexi- 
bility to cope with threatened vitreous loss 
when considerable resistant zonule remains 
to be lysed before delivery of the lens can be 
completed. 

For these reasons I believe that the cap- 
sule forceps remains the instrument of 
choice whenever a firm grasp of the capsule 
is possible. I now use the erisophake only 
when the capsule is too tense to permit for- 
ceps application. (These criticisms do not 
apply to the Barraquer or other motor- 
driven types of erisophakes. ) 

Thus from experience gained in over 350 
cataract extractions I have concluded that 
the safest and most effective and psychologi- 
cally least disturbing way to accomplish lens 
extraction when the zonule is intact is by 
the tumbling technique with capsule forceps 
and I have suggested that this might be re- 
ferred to as a “closed-eye technique.” 

When utilizing alpha chymotrypsin, how- 
ever, these conclusions are no longer valid 
because the enzyme has altered the anatomic 
conditions. 
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Tumbling becomes difficult for two rea- 
sons: | 

1. dt is difficult to grasp the inferior pole 
of the subluxated lens with forceps without 
a real danger of rupturing the hyaloid face, 
filling the anterior chamber with vitreous, 
and possibly pushing the lens deep into the 
vitreous cavity. For this reason many of 
those who have worked with alpha chymo- 
trypsin have advocated the erisophake, since 
it can be applied to the lens surface without 
putting pressure on the lens. 

2. The entire zonule becomes loosened 
simultaneously through the lytic action of 
the enzyme, thus there is no zonular attach- 
ment at the 12-o’clock position to serve as a 
hinge or fulcrum. On attempting to lift the 
inferior pole upward the entire lens tends to 
ride up and the over-all effect is virtually 
that of plucking the lens out. This produces 
undue stretching and trauma to the iris when 
a round-pupil extraction is being attempted 
for the lens tries to go through the pupil 
with its broadest diameter rather than tilting 
through. 

Tumbling with forceps after enzymatic 
zonulysis is therefore difficult and even 
somewhat risky. Although the risk can be 
minimized by employing an erisophake, there 
is no real indication for its use. With a 
prelysed zonule, the lens may be delivered 
by pure traction and, under these circum- 
stances, the sliding technique under direct 
visualization seems to be the method of 
choice. Since the lens can be delivered with 
little or no pressure from below, the risk of 
vitreous loss (that may occur without the 
use of enzyme when the lower zonular fibers 
do not rupture) is virtually eliminated. 

In addition the sliding of a free lens from 
its bed is less disturbing to the hyaloid face 
than tumbling. The subluxated lens can 
easily be grasped with capsule forceps tilted 
sideways near the superior equator while 
gently supporting the lens from below with 
the expressor. Grasping the lens at its upper 
equator under direct visualization reduces 
the threat of initial rupture of the hyaloid 


face. If necessary, gentle pressure can be 
applied over the inferior equator to tilt the 
upper equator forward slightly to permit 
forceps application. 

After this, delivery is accomplished merely 
by raising up the superior equator and strip- 
ping the iris over the lens. A few rocking 
movements combined with gentle traction 
usually suffice to slide the subluxated lens 
from its bed. The cornea can be made to 
follow the lens with the expressor but no 
pressure is needed. If some of the zonular 
fibers remain attached they usually break 
without difficulty but, if unusually firm, they 
may be broken directly with the expressor, 
as suggested by Kirby. 

If the surgeon elects to slide the lens out 
while using alpha chymotrypsin, rather than 
to attempt tumbling, forceps regain their 
effectiveness. 

I, personally, prefer them to the eris- 
ophake for I believe that they produce less 
trauma to the endothelium and, at the pres- 
ent time, it is my impression that alpha 
chymotrypsin may be quite destructive to 
traumatized endothelium. Even with the ut- 
most care in avoiding endothelial trauma 
there seems to be a tendency for the eye to 
react more severely and for the cornea to 
exhibit mild initial haziness. Whether this 
is an enzymatic effect or secondary to the 
increased intraocular manipulation required 
by the introduction of a cannula behind the 
four quadrants of the iris, or a combination 
of these two factors remains to be answered. 

Whatever the cause, it would seem worth 
while to eliminate as much chance of endo- 
thelial damage as possible. The sliding tech- 
nique with forceps appears to be the most 
effective means of delivery when the zonule 
is prelysed and also seems to offer minimum 
danger of additional endothelial trauma. 


SUMMARY 


Prior to the introduction of alpha chymo- 
trypsin, the tumbling technique with forceps 
was the most commonly employed and most 
effective method of lens delivery. 
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Tumbling is preferred to sliding for in 
the actual mechanical lysis of the zonule it 
permits greater amounts of traction and 
counter pressure to be applied with less 
danger of vitreous loss. The mechanics of 
tumbling depend on the presence of an intact 
zonule. 

With the utilization of alpha chymotrypsin 


technique seems to be the method of choice, 
for it is done under direct visualization and 
with minimum disturbance to the internal 
structures of the eye. 

Forceps are preferred to the erisophake 
with and without alpha chymotrypsin, since 
they permit greater amounts of traction and 
produce less trauma to the endothelium. 


Alpha chymotrypsin should be utilized 
only in patients with resistant zonules ; usu- 
ally these patients are in the 20 to 60 years 
age group. 

These conclusions are based on a series of 
356 cataract extractions. 


the primary indication for tumbling is lost, 
as the zonule is prelysed and instrumentation 
is carried out on a subluxated lens. Tum- 
bling under these circumstances is awkward 
and possibly dangerous. 

The anatomically altered conditions call 
for an almost pure traction delivery with 


little or no counter pressure. The sliding 32 Grove Hill. 
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OpHTHALMIC MINIATURE 


The hard labors of medical life, urged with an imprudent zeal, are too 
often stopped by death ; the man fitted mentally to do most and best, feels 
keenly the brevity of every earthly career, and strives, by diligence too 
great for human endurance, to make life most fruitful; but often his 
harvest is blighted, because the great reaper puts his sickle into the labor- 
er’s field. | 

Henry D. Noyes, 
Tr. Am. Ophth. Soc., 2:64, 1865. 


NOTES, CASES, 
HEAD PAIN* 


REPORT OF AN INTERESTING CASE 


Hvucu C. Donanve, M.D. 


Boston, Massachusetts 


It is well established that, within the symp- 
tomatology of the entire field of medicine, 
headache is probably the most common. It can 
be due to innumerable causes and frequently 
presents a problem in diagnosis which is far 
from simple. The following case is being re- 
ported because of the comparative rarity of 
the final diagnosis and because this rather 
simple type of presenting symptom was 
caused by a perplexing and rather baffling le- 
sion. 

CASE REPORT 


P. C., a 16-year-old school boy, who was first 
seen in December, 1959, complained of a sharp 
pain localized in the region of the left eye. This 
pain had been intermittent for two or three weeks 
prior to the first examination but during the pre- 
ceding 48 hours had become more severe and the 
patient had been unable to sleep for two nights. 
The pain was sharp, lancinating, and was present 
in the deep left orbital area, coming forward to the 
eye itself. There was no nausea or vomiting. 

Physical examination was entirely normal. 

Eye examination revealed a slight narrowing of 
the left palpebral fissure but otherwise was entirely 
negative. Visual acuity and ocular motility were 
entirely*normal and there was no error of refrac- 
tion. There was no evidence in the ocular fundi of 
increased intracranial pressure and the fields of 
vision were normal. Nevertheless, the pain per- 
sisted in an intermittent fashion. During the fol- 
lowing 48 hours, while he was playing hockey, the 
pain became extremely severe and persisted through 
the night. It was rather constant at this time. The 
patient was again seen by his local physician and, 
because of the persistent pain, he was admitted to 
St. Elizabeth’s Hospital, Brighton, Massachusetts, 
for further study. 

While in the hospital physical examination was 
not remarkable. Laboratory data showed normal 
spinal fluid—clear fluid with no cells and normal 
chemistry. Blood examination and urinalysis were 
normal. There was no evidence of any organism in 
the spinal fluid after a period of 72 hours. 

During his stay in the hospital there was never 
any temperature reaction, X-ray films of the sinuses 

*From the Department of Ophthalmology, St. 
Elizabeth's Hospital, Brighton, Massachusetts. 
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and chest were negative. An electro-encephalogram 
was normal. The patient was seen by a neurologic 
consultant, who believed that the headache might 
be due to an intracranial aneurysm. A left carotid 
arteriogram was done, which showed a large cere- 
bral aneurysm arising from the posterior cerebral 
branch of the left internal carotid artery. Exami- 
nation of the carotid on the right side was normal. 

A few days later the patient was operated upon 
by a neurosurgeon. A clamp was placed upon the 
left common carotid artery, which was gradually 
tightened over a period of four days, when the 
artery was permanently ligated. The patient was 
discharged from the hospital shortly afterward and 
has had no symptoms since. 


CoM MENT 


This case demonstrates the rather excep- 
tional occurrence of an intracranial aneurysm 
causing severe headache in a 16-year-old 
youth. It emphasizes the necessity of thorough 
and painstaking investigation of all cases of 
persistent headache. 

In most cases, an intracranial aneurysm is 
silent and, not until bleeding occurs, 1s its 
presence evident. Occasionally, however, as a 
result of compression of cranial nerves, there 
may be signs and symptoms. Intermittent or 
chronic headache of the migraine type may 
occur. Ocular muscle paralysis of partial or 
complete degree may involve muscles sup- 
plied by the third or sixth cranial nerve. Ho- 
monymous of bitemporal field defects or 
amblyopia may occur, depending on whether 
the optic nerve, the chiasm, or the optic tracts 
were compressed by the aneurysm. These 
signs are applicable to unruptured lesions, 
while the sudden onset of head pain followed 
by mental confusion, intraocular hemor- 
rhages, coma, or even hemiplegia point to 
leakage or rupture of the aneurysm. The 
headache is present in all cases and is of 
severe degree. It may be localized to the occi- 
put or to one side of the head at first but later 
becomes generalized. 


INCIDENCE 

Until recent years, intracranial aneurysms 
have largely been discovered at necropsy so 
that it is difficult to ascertain their true in- 
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cidence. Turnbull,’ in 1918, reporting from 
the pathology division of the London Hos- 
pital, stated that in 4,547 examinations of the 
head in 6,751 autopsies during the period 
1908 to 1913, 1.36 percent showed aortic 
aneurysms; aneurysms of the cerebral ar- 
teries occurred in 0.92 percent of examina- 
tions. 

Cushing,? in a report of 826 verified and 
454 unverified intracranial neoplasms, in 
1923, found only four proved cases of aneu- 
rysms of the internal carotid artery; two 
other unsuspected ruptured aneurysms were 
discovered at autopsy. Sosman and Vogt" 
found four aneurysms in 284 brain autopsies 
and four cases in 297 autopsies from the med- 
ical clinic of their hospital. 

Richardson and Hyland,‘ of Toronto, dis- 
covered 40 cases (0.87 percent) of intra- 
cranial aneurysms in 4,618 necropsies. Cour- 
ville? found 96 intracranial aneurysms in a 
series of 30,000 autopsies, about 0.58 percent 
of the total. However, Poppen* pointed out 
quite strikingly that if a vigorous effort is 
made to search for aneurysms, more would be 
discovered, as shown by his report. There 
were only nine cases encountered in a series 
of 110 surgical patients with intracranial 
aneurysms over a 10-year period, while dur- 
ing the next four years 101 cases were found, 
chiefly due to a more concerted diagnostic 
effort. 

It is, therefore, difficult to state the inci- 
dence of these cases in the population at large 
but a reasonable estimate would be about 0.5 
to 1.0 percent. 


AGE AND SEX 


Dandy’ stated that below the age of 20 
years few cases are found, and thereafter the 
occurrence is about equal during the various 
decades until the age of 70 years, at which 
time they decline. This observation would 
seem to hold true in most of the reported 
series. Various authors have reported isolated 
cases in the very young and the very old. It 
would appear from an analysis of several 
series of cases reported by various authors 
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that intracranial aneurysms are likely to oc- 
cur in approximately an equal distribution in 
both sexes ; some authors reveal a slight pre- 
ponderance in men, while others report the 
same for women. 


ETIOLOGY 


There are several types of intracranial 
aneurysms, the etiology of which may be 
fairly obvious or very obscure and which 
present one of the most interesting aspects of 
the problem. The reported causes are heavily 
biased by the opinions of individual authors, 
and there seems to be no general agreement 
as to the preponderance of any one etiology. 
The various causes are mycotic, traumatic, 
luetic, arteriosclerotic and the so-called 
“berry” or congenital types. Mycotic aneu- 
rysms are caused by emboli containing patho- 
genic organisms lodging in the small arteri- 
oles or in the vasa vasorum of larger arteries ; 
this usually takes place during the course of 
a septicemia or bacterial endocarditis. Hemor- 
rhage, often along the course of the middle 
cerebral artery, occurs and these lesions are 
often multiple and may produce pyogenic 
lesions of the brain. 

Trauma has been reported as a cause of 
aneurysm, but most of these cases seem some- 
what questionable. An aneurysm of an intra- 
cranial vessel produced by trauma must be 
considered very exceptional. Arteriovenous 
aneurysms are a different matter. Aneu- 
rysms due to lues must also be considered ; 
recent authors have disputed earlier beliefs 
that luetic disease causes many of the cere- 
bral vessel aneurysms. This disease probably 
causes a good percentage of aneurysms else- 
where in the body but few in the brain blood 
vessels. 

In the cases reported as due to arterio- 
sclerosis there seems to be some doubt as to 
the correctness of the interpretation of the 
pathologic lesion by different observers. Tut- 
hill’? concluded that the “reported incidence 
of arteriosclerosis as a cause of aneurysms by 
various writers has no common basis, hence 
cannot be authoritative.” If arteriosclerosis 
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were the chief cause of intracranial aneu- 
rysms, the majority of the lesions should be 
located on the basilar-vertebral portion of the 
circle of Willis, since these vessels are the 
most extensively involved by arteriosclerotic 
changes. However, the contrary is true, and 
therefore it is likely that some other factor 
is responsible. 

It is on the etiology of the congenital or 
berry aneurysms that the most fascinating 
work on the problem has been done. Much 
research into the defects of the blood vessel 
wall has been done; upon the mechanism of 
their occurrence from the development of the 
primitive vascular network embryologically, 
and whether the defect may occur in the 
media, intima, or elastic membrane. 

In summary, one reaches the conclusion 
that the origin of the small “berry” aneurysm 
from which develop the majority of subarach- 
noid hemorrhages is not conclusively known. 
They may result from congenital medial de- 
fects as the result of overstretching and rup- 
ture of the elastic membrane—possibly ar- 
teriosclerosis enters into the picture—or they 
may develop from persistent remains of the 
embryonic capillary network. 

As Carmichael* has said: 

“If the mere existence of a minute develop- 
mental gap in the muscular coat of an artery 
were enough to determine the formation of 
an aneurysm, almost every circle of Willis 
would bear a generous crop of tiny aneu- 
rysmal sacs and most of us would die from 
meningeal hemorrhage in childhood or early 
youth.” 

Medial defects in the artery wall are ex- 
tremely common and congenital aneurysms 
are relatively rare, presumably because the 
internal elastic membrane offers a barrier to 
expansion induced by the pressure of the cir- 
culating blood flow. We still have no defini- 
tive answer to this interesting puzzle. 


DIAGNOSIS 


Like other cerebral lesions, such as neo- 
plasms, the diagnosis of an intracranial aneu- 
rysm depends upon it location and possible 


compression of surrounding structures. Many 
small aneurysms, which cause no pressure 
symptoms, may go undiagnosed until nec- 
ropsy ; while others, undergoing sudden rup- 
ture, may produce subarachnoid hemor- 
rhage; still others, gradually increasing in 
size, may cause symptoms through compres- 
sion of various cranial nerves and thus sug- 
gest their location, but still remain indis- 
tinguishable from neoplasms in the same 
area. 

Ocular muscle paralysis is frequently 
caused by pressure or rupture of intracranial 
aneurysms, the most frequent nerve involved 
being the oculomotor. Usually pain in the eye 
is present and, in more pronounced cases, 
ptosis, pupillary dilatation and fixation, and 
paralytic exotropia develop. In several in- 
stances, return of ocular muscle function 
takes place following regeneration of the 
nerve. Exophthalmos has been commonly 
caused by large expanding aneurysms occur- 
ring in the cavernous sinus and obstructing 
venous drainage from the orbit. 

Various visual field defects may be pro- 
duced by intracranial aneurysms as pressure 
is exerted upon the chiasm, optic tracts and 
radiations, or upon the optic nerve itself; 
obviously, these various effects would depend 
upon the location of the lesion. 

Pain of trigeminal origin is commonly ex- 
perienced with basal aneurysms, often associ- 
ated with cranial nerve palsies; in several 
instances the pain may be typical of trigem- 
inal neuralgia. Dandy* has reported eight of 
21 patients with aneurysms of the vertebral 
and basilar arteries having tic douloureux. 

In a further effort to establish diagnosis, 
X-ray films may be of aid. In 1926, Sosman 
and Vogt* emphasized the outstanding fea- 
tures of X-ray findings: calcification in the 
aneurysmal wall and erosion of the bone ad- 
jacent to the aneurysm and enlargement of 
the sella turcica, the optic foramen and su- 
perior orbital fissure. Erosion of the margin 
of the carotid canal and displacement of the 
pineal body are helpful findings which point 
to the localization of the lesion, 
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CEREBRAL ANGIOGRAPHY 


Following its introduction by Egas Moniz® 
of Lisbon, in 1927, cerebral angiography has 
become an important procedure in making the 
diagnosis of vascular brain lesions. He em- 
ployed this method in the diagnosis not only 
of vascular but also of neoplastic diseases of 
the brain. 

Angiography basically is the injection of a 
radiopaque substance into a carotid artery 
and making X-ray films while the circulating 
material fills the vessels. This involves mak- 
ing the roentgrams rapidly enough so that 
the large vessels, the small arteries and veins 
may be visualized before the material passes 
through the vessels, usually a period of about 
four seconds. Obviously, this requires spe- 
cial techniques and special equipment. Today, 
many neurosurgeons believe angiography is 
mandatory when a vascular lesion of the brain 
is suspected. Other older surgeons, notably 
Dandy” never recognized it as worthwhile, 
believing that in most instances the clinical 
signs and symptoms would point to the diag- 
nosis. However, since such cases were largely 
those of the infraclinoid and supraclinoid 
portions of the internal carotid artery, gen- 
eral feeling among neurosurgeons at present 
is that cerebral angiography is a valuable and 
important aid in diagnosis, and it is quite uni- 
versally employed. Multiple aneurysms oc- 
cur in from five to 30 percent of cases and, 
when a single aneurysm has been demon- 
strated, complete bilateral angiograms are 
of great importance. 


TREATMENT 


The problem of treatment of intracranial 
aneurysms is one of proper surgical approach. 
There have been two methods applied: (1) an 
attempt to diminish the blood flow through 
the involved portion of the circle of Willis by 
occluding the ipsilateral internal or common 
carotid artery extracranially ; (2) a direct at- 
tack upon the aneurysm itself. 

Results of carotid ligation reported by vari- 
ous surgeons reveal that prevention of bleed- 
ing from aneurysms of the circle of Willis 


may be accomplished by this procedure. The 
experience on which carotid ligation is based 
is that ligation will so reduce the pressure 
and pulsation within the aneurysm that the 
walls will thicken, the aneurysm will be- 
come smaller and there will be less danger 
of rupture. In many instances, however, 
complications of hemiplegia, hemiparesis, 
and further hemorrhage ensued. The local 
lesion obviously remains and its future be- 
havior is not predictable. 

A better possibility of cure is offered by 
direct attack upon the lesion. This technique, 
although hazardous, involves “trapping’’ the 
aneurysm between clips or surrounding the 
lesion with muscle tissue. The results are 
largely disappointing, for many of these an- 
eurysms occur in the area of the main blood 
supply to the motor and speech areas of the 
brain and unfortunate complications often 
ensue. Surgical results will probably remain 
poor. 

Of paramount importance is preoperative 
knowledge of the relation of the lesion to nor- 
mal blood vessels. This requires good angio- 
grams made in anteroposterior and lateral ex- 
posures and the point of the lesion’s com- 
munication with the arterial tree. If one 
knows beforehand that the lesion is ruptured, 
treatment will then require obliteration of the 
vascular supply from the opposite as well as 
the involved side. It appears that the greatest 
hazard is the rupture of the aneurysm during 
its exposure, which often leads to the occtu- 
sion of vessels not properly recognized. In 
1944, Dandy’ stated that if both anterior cere- 
bral arteries were sacrificed, life was lost; 
Poppen,” however, reporting 10 patients who 
had ligation of one or both anterior cerebral 
arteries, stated that, by keeping the blood 
pressure normal during the procedure, the 
patient did not remain in coma or die. 

A review of results of treatment of various 
authors is depressing and would point to the 
seriousness of intracranial aneurysms. The 
mortality rate was almost 50 percent. With 
recent improvements in angiography, how- 
ever, the rate is being reduced, and more re- 


658 NOTES, CASES, INSTRUMENTS 


eent results remove to some degree the at- 
titude of pessimism. 


SUMMARY 


A case of severe head pain localized around 


the left eye which proved to be due to an in- 
tracranial aneurysm of the left posterior cere- 
bral artery has been presented. Certain fea- 
tures related to such lesions were discussed. 


520 Commonwealth Avenue (15). 
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AN UNUSUAL CASE 
OF HEMIANOPIA* 


FROM CEREBRAL ANOXIA AT 
HIGH ALTITUDES 


GERHARD HERMANN FROMM, 
Lieut. (MC) U.S.N.R. 


New Orleans, Louisiana 


Man’s ability, or lack of it, to adapt to high 
altitudes has been studied for some time from 
two main points of view: (1) the chronic ef- 
fect of high altitude, such as observed in set- 
tlements in the Peruvian Andes, and the re- 
sulting chronic mountain sickness (Monge’s 
disease) in susceptible individuals’ and 
(2) the acute effects, such as those seen dur- 
ing the expeditions that climbed Mt. Ever- 
est.** 


A recent Austrian study on acclimatization 


*From the U. S. Naval Hospital, St. Albans, 
Long Island, New York, and the Department of 
Neurology and Psychiatry, Tulane University 
School of Medicine, New Orleans, Louisiana. The 
opinions expressed herein are those of the author 
and are not to be construed as reflecting the views 
of the U. S. Navy. 


to a height of 6,000 to 9,000 feet revealed the 
interesting and hitherto unsuspected fact that 
adaptation to this altitude appears to go 
through several phases. On measuring the 
exercise tolerance of university students in 
the Alps, Halhuber, et al., found not only the 
expected increased lability of vital signs dur- 
ing the first day in the mountains but also a 
second period of reduced tolerance in the 
third week. It is therefore suggested that in 
cases of accident or illness occurring during 
mountaineering or skiing expeditions, the 
length of time the patient had been in the 
mountains should be recorded carefully. 


CASE REPORT 


The patient, a 3l-year-old submarine officer in 
the Chilean Navy, had been in good health until 
August 24, 1957. He had been undergoing vigorous 
training for three weeks at an altitude of 6,000 
feet, preparatory to an antarctic assignment. On 
the day of onset of the present illness he took part 
in a march, on skis, to a height of 9,000 feet. 
Several members of the group had to drop out of 
the exercise throughout the morning and return to 
camp. As the remainder were nearing their goal, 
the patient felt increasingly fatigued but kept on 
going because he felt he should set an example, as 
he was the senior Naval officer present. Just before 
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reaching the top of the mountain he suffered a 
sudden onset of blurring of vision in both eyes. He 
nevertheless proceeded the rest of the way. After 
lying down and resting for about 20 minutes at the 
summit, he had recovered his vision and his 
strength and was able to start the descent. How- 
ever, the symptoms recurred in a short while. This 
time they did not clear up, and he eventually had 
to be taken back to camp on a sled. At that point 
his vision cleared except for inability to see any- 
thing in his right visual fields. He also noted a 
feeling of coldness in the middle three fingers of 
his left hand, associated with pallor of these fin- 
gers. Forty-eight hours after the onset of his ill- 
ness he was admitted to the Chilean Army Hos- 
pital in Santiago, Chile, where all examinations 
proved normal except for the presence of a right 
homonymous hemianopsia. Treatment with vasodi- 
lator drugs was unsuccessful. 

The patient was then transferred to the Chilean 
Naval Hospital in Valparaiso. Here he was again 
found to have a right homonymous hemianopia and 
also slight weakness with hyper-reflexia on the left. 
An EEG showed generalized slowness and depres- 
sion of cortical activity with normal response to 
photic stimulation. By this time the pallor and cold 
feeling in the fingers of his left hand had cleared up 
but recurred temporarily every time he took a cold 
shower. Eventually this symptom disappeared al- 
together. A diagnosis was made of infarct of the 
left calearine cortex due to anoxia produced by the 
unusual exercise and altitude. 

He was next seen at the U. S. Naval Hospital, 
St. Albans, New York, on April 9, 1958, at the re- 
quest of his commanding officer for another evalu- 
ation. Complete neurologic examination at this time 
was entirely negative, except for a right homony- 
mous hemianopia. X-ray films of the skull and 
chest and a spinal tap were all normal. An EEG 
revealed a very low voltage tracing throughout. 
Ophthalmologic consultation revealed a congruous 
right homonymous hemianopia with macular spar- 
ing. Visual acuity was 20/30, bilaterally, correctible 
to 20/20. 


DiscuUSSION 


It would appear that the patient suffered 
an infarct of the left calcarine cortex due to 
the lower oxygen tension and the severe ex- 
ertion. In view of the mode of onset of the 
symptoms and the subsequent stationary 
course of the illness, further studies, such as 
an arteriogram or an air study, were not con- 
sidered to be indicated. 

We were struck by the fact that this acci- 
dent occurred at the altitude and the time 
highlighted by the study from Innsbruck al- 
ready quoted. Thus, this critical period in 
altitude adaptation has clinical and pathologic 
implications, as well as being an intriguing 
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and, as yet, unexplained physiologic dis- 
covery. 

Why the third week should be such a vul- . 
nerable period—if future work shows that it 
indeed is—remains a tantalizing question. It 
is tempting to try to explain this situation in 
terms of the concepts postulated by Laborit 
regarding the individual's reaction to stress."** 
According to this theory, stress elicits a sym- 
pathetic reaction which in turn stimulates 
the parasympathetic system. This may over- 
shoot the mark, if the original displacement is 
of sufficient magnitude, and, if so, again pro- 
vokes a sympathetic discharge as the body 
tries to re-establish homeostasis. It appears 
conceivable that at this point the individual 
would be rather vulnerable to any additional 
strain. Under such circumstances, the in- 
creased oxygen demand provoked by heavy 
exercise in the face of reduced oxygen sup- 
ply due to the altitude could very well have 
outstripped the patient’s ability to maintain 
homeostasis and resulted in the infarct he 
suffered. 

An alternative possibility would be that 
the patient had pre-existing disease of the 
calcarine branch of the left posterior cerebral 
artery, such as an arteriovenous malforma- 
tion. The strenuous circumstances to which 
he was exposed might then well have caused 
a hemorrhage or a thrombosis in this already 
vulnerable region. While the sequence of 
events at the onset of the illness and the pa- 
tient’s subsequent course do not suggest this 
as the most likely explanation, this diagnosis 
was, of course, not completely ruled out. 

Although no definite conclusions can be 
drawn from this experience, it does empha- 
size the need for more precise information — 
regarding the effects of high altitude and how 
adaptation to it may be achieved. 


SUM MARY 


A case of cerebral ischemia which occurred 
in a previously healthy adult male at an alti- 
tude of 9,000 feet is reported. The literature 
is reviewed and the possible pathologic mech- 
anisms are discussed, as well as the implica- 
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tions regarding man’s adaptation to high al- 
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AN EYE SPECULUM 
FOR ANIMAL SURGERY* 


R. P. Tuomas, M.D., AND WALTER TERRY 
Winston-Salem, North Carolina 


Exposure in animal surgery is sometimes 
difficult because of trouble handling the lids 
and nictitating membrane. Human speculums 
are generally unsatisfactory, being difficult 
to maintain in position and usually resulting 
in poor exposure. Lid sutures may be used 
but are inconvenient and often give inade- 
quate exposure. 

A simple, sturdy, self-retaining speculum 
was devised. It consists of a length of spring 


Fig. 1 (Thomas and Terry). An eye speculum for 
animal surgery. 


* From the Department of Ophthalmology, Bow- 
man Gray School of Medicine. This work was sup- 
ported by USPH grant B-1243, and the Marguerite 
Barr Moon Foundation. 


steel wire, fashioned with several small hooks 
to retract the lids, and is gently curved to 
conform to the palpebral fissure (figs. 1 and 
2). It will stay from its own tension or may 
be locked in place. The nictitating membrane 
may be pulled aside with the hook on the 
speculum. 

The speculum, which may be obtained 
from the authors, affords excellent exposure, 
eliminates lid pressure, and gives an unclut- 
tered field. 


Fig. 2 (Thomas and Terry). The eye speculum in 
place. 
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MODERN THERAPY OF UVEITIS 


Dr. Dan M. Gorpon ( New York): Corti- 
costeroid therapy is indicated in the manage- 
ment of uveitis, in the absence of more spe- 
cific therapy. Its use early enough, frequently 
enough, and long enough will often prevent 
considerable ocular damage, or even blind- 
ness. The present method of routine survey 
for etiology has proved unsuccessful be- 
cause we lack the ability to pinpoint the cause 
of most cases of uveitis. In addition, we pos- 
sess very little in the way of specific therapy. 
Too often, the uveitis survey is substituted 
for therapy and the eye is permitted to be- 
come damaged while treatment is delayed or 
permanently withheld. “Positive” findings on 
survey do not necessarily mean that one has 
discovered the cause of the uveitis. 

Knowledge of how to handle corticosteroid 
therapy is necessary for success in the man- 


agement of intraocular inflammations today. - 


Corticosteroid therapy is not a new series of 
drugs but rather is a new concept. For that 
reason, one must devote time to acquiring 
skill in application if one wishes to give pa- 
tients the benefit of modern therapy. An 
understanding of the pathology of granu- 
lomatous uveitis makes obvious the rationale 
for combined  corticosteroid-antimicrobial 
therapy, and may explain some reported fail- 
ures. 

It must be understood that corticosteroid 
therapy employing either the topical prepara- 
tions or the oral-intramuscular natural and 
synthetic steroids or corticotropin (ACTH) 
is symptomatic therapy. The indications are 
inflammation, edema, allergy, granulation tis- 
sue, and certain infections (here concomitant 
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antimicrobials are mandatory). The contra- 
indications are keratitis due to herpes sim- 
plex, chickenpox, smallpox, and fungi, as well 
as the usual systemic contraindications. 

Discussion. Dr. PxHiLie Bonpy of the De- 
partment of Internal Medicine opened the 
discussion saying that “he had come to scorn 
but remained to praise.” 

When steroids are given in lupus erythema- 
tosis, Dr. Bondy warned against the sudden 
cessation of the drug due to systemic adrenal 
hypoactivity. Local eye steriods are prefer- 
able when possible. If one could avoid using 
steroids systemically many serious problems 
could be avoided. Dr. Bondy pointed out that 
osteoporesis is not usually demonstrable even 
by X-ray films until much of the bone is 
gone. With careful control of systemic dosage 
one can reduce this somewhat but not en- 
tirely. 

With ACTH, which is effective in ulcera- 
tive colitis, internists find themselves using 
very large doses, although Dr. Bondy feels 
that 25 units in 18 hours is larger than the 
amount necessary to produce a response. 

Dr. Bondy believes that double-blind tests 
on these products should be done to get a 
better evaluation of their effects. The doctor 
giving the medication and the patient taking 
the medicine should not know what product 
is being used. Some such testing has been 
done in arthritic and ulcerative colitis cases. 
It would be useful to repeat these studies in 
eye cases in order to obtain an unbiased opin- 
ion of the steroids, their effects and side- 
reactions. 

Dr. GorDON replied that while a number of 
patients do well on one product, they re- 
spond poorly when another is used. The max- 
imum endocrine effect of a steroid, for in- 
stance at 100 mg., may not give maximum 
anti-inflammatory effect. In ophthalmology, 
one is treating rather healthy patients, as com- 
pared to arthritics who have sick tissues all 
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over the body. Dr. Gordon has returned to 
subconjunctival injections in some cases. In 
general, his failures are in those cases with 
whole quadrants of choroidal abscesses and in 
those cases that suffer rebound due to sudden 
cessation of the drug. 

Dr. Louis RayMonp stated that he felt 
many uveitis cases have definite etiologic fac- 
tors and pointed out Staph-toxoid sensitivity 
in three specific cases. Two of the cases were 
first treated with ACTH and had a remission 
with considerable orbital edema. Then on 
small doses of Staph-toxoid injections, both 
improved without any recurrence. The third 
case, one with episcleritis treated with ster- 
oids, showed sensitivity to tree pollens and 
seemed to respond to desensitization. 

Dr. GORDON expressed concern as to the 
effects of skin testing and wondered whether 
this might not set up conditions for an allergic 
reaction at a later date. He believes that uvei- 
tis 1s a hypersensitivity. 

Stephen Troubalos, 
Recording Secretary. 


CHICAGO 
OPHTHALMOLOGICAL 
SOCIETY 


October 5, 1959 
P. SULLIVAN, M.D., presiding 


BILATERAL UVEITIS WITH ENTAMOEBA HIs- 
TOLYTICA 


Dr. Dennis Harris, London, and Dr. 
CARROLL Bircu reported the findings in an 
18-year-old white youth with bilateral diffuse 
chorioretinitis with marked pigmentary dis- 
turbances. Trophozoites of Entamoeba histo- 
lytica were found in the patient’s stools. The 
remainder of the etiologic survey was nega- 
tive. The patient was treated with amebacidal 
therapy and local cycloplegics and the uveitis 
subsided with considerable improvement in 
visual acuity. Dr. Birch, in discussing the 
paper, stated that patients who had been given 
purges yielded a higher percentage of stools 


positive for parasites. Also, the Puerto Rican 
and Mexican patients in their study showed 
a higher percentage of parasites in the gas- 
trointestinal tract than other national groups. 
She stated that an attempt is now being made 
to study the stools of patients of approxi- 
mately the same age and nationality as those 
in the uveitis group. 

Discussion, Dr. Peter C. KRONFELD: | 
wish I could say something here that would 
lend support or strength to the rather tenu- 
ous evidence for an amoebic etiology of the 
case presented here. Unfortunately, I cannot. 
I spent six years in North China and in that 
particular part of the world, amoebiasis, at 
that time, was endemic—among the Chinese 
as well as among the white population. The 
relationship between parasite and host varied 
within wide limits—meaning that some of the 
people we saw were very sick and others 
were what we called carriers. Still, | saw a 
good many amoebic abscesses of the liver and 
I was present at several autopsies of patients 
who had died of amoebic brain abscesses. In 
these many cases of carriers and sick people, 
I don’t remember having seen any ocular in- 
volvement. 

However, the unusual clinical picture in 
this case deserves special consideration. Al- 
though we didn’t see the early stages of the 
disease, we know it was a panuveitis, chiefly 
infiltrative with very little exudate and with 
profound visual disturbance. This permits us 
to think of an unusual etiology. 

I would like to ask Dr. Birch two ques- 
tions. Does she think that the complement 
fixation test studies of the blood and aqueous 
performed quantitatively and serially several 
times during the patient’s illness might have 
provided at least tentative evidence in favor 
of an amoebic etiology’? And, secondly, what 
does the modern parasitologist think*®f the 
possibility of a second invader, bacterial or 
viral, establishing itself in a patient with 
amoebiasis? Is it possible that only because 
of such a combination of infectious agents 
does the patient show the ocular picture de- 
scribed ? 
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Dr. Bircn: The complement fixation test 
in amoebiasis in Craig’s hands was 87-percent 
reliable. Unfortunately, in other hands, it did 
not prove to be quite so reliable. The prepara- 
tion of the antigen for this test is difficult. I 
don’t know of any place in this country where 
the test is now being done. We do know, of 
course, that such other parasites as loa loa, 
blinding filaria, cysticercus, and taenia have 
a predilection for the eye tissues. 

Dr. Harris: As Dr. Kronfeld pointed out, 
the only evidence of an etiologic connection 
was the ocular improvement coincident with 
the administration of amebacides. We con- 
sidered the possibility of performing blood 
complement fixation studies but we were un- 
able to find a laboratory in the United States 
where the test was still being performed. 


PRESENT STATUS OF THE ANTERIOR CHAM- 
BER LENS 


Dr. DuPont Guerry, III, M.D.: See 
Am. J. Ophth., 50:250-258 (Aug.) 1960. 
Questions from floor follow. 

Discussion. Dr. Davip Suocn: A New 
York cardiologist named Oppenheimer, some 
five years ago, was wrapping kidneys in 
plastic material—polyvinyl, and so forth. He 
found accidentally that this resulted in tu- 
mor formation around the kidneys of rats and 
other experimental animals. This has been 
amply duplicated, and now the implantation 
of plastic materials within tissues is a stand- 
ard technique for the investigation of expert- 
mental tumors. All people who are interested 
in the study of cancer use this as an experi- 
mental tool. 

I’m not at all sure that Dr. Guerry was 
speaking about the same type of plastic but 
the question does arise—Are these plastics 
that are being inserted into the eye capable of 
stimulating tumors within the eye? All these 
have been experimental techniques, and I 
wondered whether some of the tissue effects 
that Dr. Guerry and perhaps others have 
noted with these plastic inserts, might be a 
variety of stimulation of tumor growth found 


elsewhere with implantation of plastic ma- 
terials. 

Dr. Guerry: We are all aware of the fact 
that certain of acrylic materials can give rise 
to tumor formations. In our particular work 
we have not encountered the reaction, nor 
have any of the European workers described 
it. Schreck mentions the fact that he will not 
put an anterior chamber lens in a case where 
there is any fibrosis going on in the anterior 
segment, because of its tendency to stimulate 
fibrous tissue proliferation. There has been 
no evidence of induced neoplastic growth in 
any of the cases investigated. 

Dr. Howarp WILpeR: How easy is it to 
see the peripheral retina in an eye with such 
an implant? 

Dr. Guerry: Unless the pupil can be 
widely dilated, one does not get a good view of 
the retinal periphery. If the pupil can be di- 
lated beyond the size of the lenticulus the 
periphery of the retina is seen as in an aphake. 
We have a patient with a retinal detachment 
who had an anterior chamber lens insert done 
elsewhere. Fortunately, the retinal tear was 
in an area far enough back so that it could be 
visualized easily. 

Dr. DANIEL SNYDACKER: | wonder if Dr. 
Guerry would say a word about extracting 
these lenses in cases where complications may 
arise? 

Dr. Guerry: I have had no experience. 
The two Schreck lenses that we put in for 
some friends further south were taken out 
by them. I understand that it wasn’t too 
difficult. They had had occasion to remove 
Ridley lenses in the past, and stated that the 
anterior chamber lens afforded less trouble. 
The Europeans report that they simply make 
a keratome incision, break up any synechias, 
and lift out the implant with an iris hook. | 
hope it is not going to be a pressing problem. 

Dr. THEODORE SHAPIRA: How would Dr. 
Guerry explain the need for orthoptics? Is 
there, perhaps, some muscular imbalance or 
prismatic effect induced after the insertion of 
one of these lenses ? 

Dr. Guerry: The two cases in which or- 
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thoptics was necessary had had their cataracts 
for about five years. Both had a pronounced 
muscle imbalance and both patients needed 
muscle surgery and orthoptics to bring them 
around. They now have fusion. 


FACTORS INFLUENCING DEPTH OF ANTERIOR 
CHAMBER 


Dr. DANIEL SNYDACKER, in discussing the 
anatomic and physiologic factors which influ- 
ence the depth of the anterior chamber, 
pointed out that shallowness of the anterior 
chamber in otherwise normal eyes is a phe- 
nomenon of senility. He described experi- 
ments in which he measured the depth of the 
anterior chamber in patients who were to have 
cataract extractions and then measured the 
volume of the lens after its removal. Gen- 
erally he found that there was a correlation 
between the chamber depth and lens volume: 
the shallower the chamber, the larger the lens. 
He found certain important exceptions, how- 
ever, which led him to believe that other fac- 
tors than lens volume might be operative in 


some cases. Attempts to implicate the vitreous 
were negative ; injecting saline into the vitre- 
ous of rabbit eyes, thereby increasing its vol- 
ume, produced no change in depth of the 
anterior chamber. 

By exclusion, he therefore concluded that 
the ciliary body was responsible for decreased 
depth of the anterior chamber in at least some 
cases. He recounted the difficulties of prov- 
ing this theory and said that the science of 
cryogenics might provide the answer to the 
problem. 

Discussion. Dr. MAuRICcE Kapin: You can 
immerse the head of the rabbit in a box and 
pour liquid nitrogen over it and immediately 
fix the eye with all its fluid. 

Dr. SNYDACKER: I investigated the possi- 
bility of quick freezing and I am sure maybe 
new techniques have been evolved since I in- 
vestigated. My impression at the time was that 
the freezing was not so quick that the fluid 
balance in the tissues was unaltered. 

Manuel L. Stillerman, 
Corresponding Secretary. 


OpHTHALMIC MINIATURE 


Thomas Sharp (Hos. Reg. No. 5276) aged twenty-eight, eleven 
months ago of H.M.S. Wasp, able seaman, at Lisbon, had an eruption 
and other secondary symptoms; was sent ashore to the British Hospital, 
and took iodide of potassium and sarsaparilla; he soon got better, but 
had pain in the eyes, very severe inflammation supervened, and for six 
weeks he was “blind,” took “mercury pills” and when decidedly salivated, 
he got better again, although still nearly blind; had three “relapses” and 


was invalided to England. 


Ophthalmic Hospital Reports, 1:6, 1857. 
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GLAUCOMA* circulation provoked by causes some of 
which are apparent (as in many cases of sec- 
ondary glaucoma) but which mostly are un- 
known. 

In a high proportion of cases of primary 
glaucoma the cause is thought to be mechani- 


The various ocular disorders which are 
grouped together as glaucoma are marked by 
ischemia of the distal visual nerve elements 

those either of the retina itself or of the 
optic nerve. This has long been held to be 


the end-result of a disturbance of the ocular ‘#! compression of the RETVOUS: tiseUES OF 
their nutrient vessels—a mechanism which is 


*Reprinted from The Lancet, July 9, 1960, Perhaps most clearly evident in the congestive 
p. &3. form of glaucoma where venous congestion 
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and edema of the ocular tissues are associ- 
ated with a clear increase of intraocular pres- 
sure. On the other hand, in the insidious form 
of primary glaucoma (simple glaucoma) se- 
lective atrophy of bundles and sectors of 
optic-nerve fibers often proceeds silently 
without the tension increasing much. Never- 
theless, in view of the considerable rise of 
tension in the advanced stage, pressure is 
generally believed to be at least the proximate 
cause of glaucomatous atrophy ; and, because 
at earlier stages tonometry so often shows the 
pressure to be within normal limits, the ac- 
curacy of tonometric methods has been ques- 
tioned. This has led to the development of 
more refined methods of tonometry—in par- 
ticular, the applanation tonometer of Gold- 
mann. 

Another view is that glaucoma may result 
from disease of the nutrient vessels which 
renders them vulnerable to normal pressures ; 
and indeed in the unusual “low-tension glau- 
coma” typical glaucomatous atrophy is found 
without raised ocular tension. This type has 
been ascribed to the vascular sclerosis and 
cavernous atrophy in the optic nerve that was 
originally described by Schnabel ;? and it now 
seems probable that similar changes underlie 
other forms of primary glaucoma. In 1945, 
Loewenstein and Garrow® described a form 
of spongy degeneration of the optic nerve 
which they believed preceded the cavernous 
atrophy; and two years later Wolff* sug- 
gested that sclerosis played an important part 
in the production of optic-nerve ischemia in 
primary glaucoma of various types. Cristini,° 
employing Pickworth’s staining method to 
examine eyes enucleated in an advanced state 
of glaucoma, detected diminution in the num- 
ber of vessels in the capillary network of the 
papilla and retrolaminar part of the nerve, 
and concluded that this was the essential 
pathologic change in cavernous atrophy and 
accounted for the manifestations of glaucoma 
throughout the eye. 

Duke-Elder® regards the mechanical ob- 
struction of the angle of the anterior chamber 
—generally believed to be the cause of the 


raised tension in simple glaucoma—as itself 
a product of vasosclerosis, probably affecting 
tissues in the region of the trabeculae and 
canal of Schlemm and thus obstructing the 
aqueous outflow. Such sclerosis may result 
directly in ischemic optic atrophy if it affects 
chiefly the posterior segment of the eye ; or, 
if the outflow channels are most affected, in 
hypertension. Thus raised tension, which is 
irregularly associated with early glaucoma- 
tous atrophy, may be but one result of a proc- 
ess which, even without rise of tension, may 
produce ischemia; and this ischemia is fur- 
ther aggravated by the effects of mechanical 
compression when the intraocular pressure 
rises. 

The first result of obstruction of the 
aqueous exits is accentuation of the normal 
diurnal pressure variations rather than an 
absolute rise of tension; and experimental 
work indicates that this may represent an 
aberration of a normal homostatic mecha- 
nism. The linear rise in tension observed 
when an excised eye is perfused with fluid 
is matched in the living eye by an initial rise 
followed by a period in which the tension 
remains static before finally increasing again, 
as though the intraocular pressure were con- 
trolled by a mechanism effective within cer- 
tain limits but overcome by increasing stress. 
When the sympathetic nerve supply to the 
eye is interrupted the pressure rise resembles 
that in the excised eye. That this nervous 
control may be mediated through a hypo- 
thalamic center is suggested by the work of 
von Sallmann and Lowenstein’ and of Glos- 
ter and Greaves.* Afferent impulses to this 
center are believed to arise in the region of 
the trabeculae, and further work is being 
undertaken to determine the pathway of 
vasodilator efferents antagonistic to those of 
the sympathetic. 

In diagnosis measurement of the intra- 
ocular pressure, however accurate, is less im- 
portant than observation of its fluctuations, 
or provocative tests which, by increasing the 
pressure on the aqueous exit channels or ob- 
structing them further, demonstrate their 
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relative incompetence. All such tests are 
based on assumptions—for example, the con- 
stancy of scleral rigidity, of episcleral 
venous pressure, and of aqueous formation 
during tonometry—whose validity is not es- 
tablished. Duke-Elder, while admitting that 
the water-drinking test has a limited value 
in indicating the competence of the outflow 
channels, prefers Blaxter’s® bulbar compres- 
sion test to Grant's” tonography for deter- 
mining organic obstruction at the chamber 
angle. Assessments of the optic-nerve dam- 
age by careful ophthalmoscopy, perimetry, 
and campimetry remain sheet-anchors in the 
early diagnosis of simple glaucoma ; and un- 
less impaired function is detected by suc’ ex- 
aminations Duke-Elder recommends the 
withholding of surgical treatment. Miotics 
( pilocarpine, eserine, and, in emergency, di- 
isopropylfluorophosphate) remain of value 
in medical treatment—supplemented in some 
cases by the carbonic-anhydrase inhibitors, 
acetazolamide and methazolamide. General 
measures to improve the systemic circulation 
are also useful. 
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OBITUARY 
PERCY H. FRIDENBERG 
(1868-1960) . 


On June 2, 1960, Percy H. Fridenberg, 
one of the leading ophthalmologists in the 
United States, died at Nyack, New York. 


He had practiced and contributed to the ad- 
vancement of ophthalmology for 69 years. 
He received his B.A. degree from Columbia 
University in 1886 and, two years after 
graduation, while a student of medicine, he 
wrote the Alma Mater official song, Sans 
Souci. 

He was graduated in meditine in 1891 
from the then German Kaiser Wilhelm Uni- 
versity at Strassbourg. Under the influence 
of a professor of ophthalmology, Laqueur, he 
early developed an interest in the eye, and 
his inaugural dissertation was on the subject, 
“Ueber die Stern Figur der Krystall Linse.” 
After settling in New York, he interned at 
Mt. Sinai Hospital, and at the time of his 
death was the oldest alumnus of Mount Sinai 
Hospital. He joined the staff of the New 
York Eye and Ear Infirmary, and most of 
his early contributions to ophthalmology ap- 
peared in the New York Eye and Ear Re- 
ports. Later his papers appeared in the 
Archi fuer Augenheilkunde, Transactions 
of the American Ophthalmological Society, 
Journal of the American Medical Associa- 
tion, Archwes of Ophthalmology, Transac- 
tions of the American Academy of Ophthal- 
mology and Otolaryngology, Transactions of 
the American Otological Society, New York 
Medical Journal and Long Island Medical 
Journal. (In his early years he was a triolo- 
gist, that is, an eye, ear, nose and throat prac- 
titioner and a member of the American Oto- 
logical Society.) In the 1920s he became 
interested in endocrinology in relation to the 
eye, and contributed the chapter on “Disor- 
ders of metabolism and internal secretions in 
relation to the eye” to Lewellys Barker’s 
System. In the 30s his interest centered on 
injuries of the eye. 

He was professor of traumatic ophthal- 
mology at the New York Post-Graduate 
Medical School and Hospital and illustrated 
his lectures with his own drawings of fundi. 
He was a water-colorist and was an active 
member of the New York Physicians Art 
Club. Another one of his hobbies was the 
history of the City of New York and he 
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lectured on the subject frequently at educa- 
tional institutions and clubs. Later he de- 
veloped an interest in philology to which he 
brought not only a mastery of English litera- 
ture but of French and German as well. 
Some of his papers were written in German. 
This led him to a study of the history of 
human speech and he worked on a book un- 
der the intriguing title, From Hand to 
Mouth. His preparation for this task was a 
life-long interest in neurology, psychology, 
and philosophy, as is evidenced by a paper 
written by him about 1905 on “Teleology and 
interpretation of nystagmus and _ vertigo.”’ 
He was certificated by the American Board 
of Ophthalmology in 1919. He was a vice 
president of the American Academy of Oph- 
thalmology and Otolaryngology and a mem- 
ber of the American Ophthalmological So- 
ciety. He was also one of the founders and 
a past president of the New York Society 
for Clinical Ophthalmology. He had built up 
a fine ophthalmic library which he distributed 
in his later years to libraries and friends. 

A brilliant conversationalist and a gifted 
orator and scholar, Dr. Fridenberg was a 
gentleman of the old school, a cavalier “sans 
peur et san reproche.”’ 

Senator Ernest Gruening of Alaska, son 
of another ophthalmologist, Emil Gruening 
of New York City (long deceased) is a 
nephew of Dr. Fridenberg, whose sister Mrs. 
Ruth F. Goodman of San Francisco sur- 
vives him. 

Morris Davidson. 
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FLUORESCEIN IN 
APPLANATION TONOMETRY 


Editor, 
American Journal of Ophthalmology: 


In a recent article in THE JOURNAL,* Dr. 


* Moses, R. A.: Fluorescein in applanation ton- 
ometry. Am. J. Ophth., 49:1149-1155 (May Pt. II) 
1960. 


Moses has drawn attention to the errors in 
the estimate of the applanation area of the 
Goldmann tonometer which result from the 
low visibility of the fluorescein film between 
the cornea and applaning surface. | believe 
that he has underestimated the magnitude of 
this error. 

In his treatment, Dr. Moses assumes that 
the flattened cornea maintains the shape of a 
perfect sphere from which a plane segment 
has been cut. It seems a more reasonable 
assumption that the cornea behaves as a thin 
elastic membrane and takes up a shape de- 
termined by the forces of tension and pres- 
sure acting on it. This shape may be calcu- 
lated very easily in the region very close to 
the applanation circle. 


Let ¢ be the radius of the 
applanation circle and consider 
N . the horizontal forces acting on 
fais a very narrow circular element 
aneie . Of cornea between the radii ¢ 
and ¢@ The tension, 7, 
from the adjoining cornea 
pulling the element to the left 
must be exactly balanced by 
| the intraocular pressure, P, 
pushing it to the right. 

The intraocular pressure 
exerts a force 2xp + P on the element, and 
the horizontal component of the tension is 
2xe T sin 9 where 9 is the angle that the 
tangent to the cornea makes with the tonom- 
eter surface. 

Accordingly: 


Px=T sin 
However, since 9 is very small: 


sin 0= 

dx 

where y is the separation of the cornea from 
the surface, and so: 


Px r 
— = y 
2 
Furthermore, pressure and tension are re- 


lated to the radius of curvature of the cor- 
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nea R by the well known relationship: 


2T 
p=— 


and so, finally: 


When « is very small the equivalent expres- 
sion on Dr. Moses’ assumption is approx- 
imately: 
px 
R 

The significance of these formulas can be 
illustrated by taking the case in ‘which the 
intraocular pressure would beg underes- 
timated by 20 percent, that is the diameter is 
overestimated by about 10 percent. Then + 
will be 0.15 mm., and y takes up a value of 
approximately 0.03 mm. in Dr. Moses’ treat- 
ment and 0.003 mm. for that given here. Ac- 
cordingly, the film is 10 times thinner than 
he predicted and it is correspondingly more 
likely that such an error will occur. From 
the figures in Dr. Moses’ paper it seems that, 
in order to reduce the error below this value, 
the concentration of fluorescein in the tear 
film would have to be greater than about 
0.05 to 0.5 percent, depending on the con- 
centration of anaesthetic also present. In 
practice, these fluorescein concentrations are 
unlikely to be exceeded. 

The result of these calculations may repre- 
sent only a first approximation to the actual 
conditions, since they do not take into ac- 
count the complex mechanical properties of 
the cornea. Nevertheless, it would explain, in 
part, why the average value of the intra- 
ocular pressure, 15.5 mm. Hg, as measured 
with the Goldmann tonometer, is below that, 
19 mm. Hg, found by other methods’ 

(Signed) D. M. Maurice, 
Institute of Ophthalmology, 
London, England. 


t Bain, W. E. S., and Maurice, D. M.: Physio- 
logical variations in the intraocular pressure. Tr. 
Ophth. Soc. U. Kingdom, 79:249-260, 1959. 


Dr. Moses’ REPLY 


Editor, 
American Journal of Ophthalmology: 

Dr. Maurice correctly states that in my 
discussion of fluorescein in applanation 
tonometry | assumed the cornea to maintain 
the shape of a perfect sphere from which a 
plane segment has been cut. He states: “It 
seems a more reasonable assumption that 
the cornea behaves as a thin elastic mem- 
brane. . . .”” The cornea is not thin. Its thick- 
ness is one sixteenth of its radius of curva- 
ture and one sixth of the diameter flattened 
in applanation tonometry. 

Dr. Maurice’s mathematical treatment of 
his assumed thin elastic membrane is inter- 
esting but | do not see where he has demon- 
strated that his assumption is a more reason- 
able representation of the cornea. 

Goldmann and Schmidt (Ophthalmol- 
ogica, 134:221, 1957) and I (Am. J. Ophth., 
46:865, 1958) have checked the calibration 
of the applanation tonometer against mano- 
metric pressure in fresh enucleated human 
eyes. | have no reason to doubt its clinical 
accuracy. 

If the precise shape of the cornea beyond 
the applanated area is of interest to Dr. 
Maurice I would suggest that he measure it. 
This could be done very accurately. 

(Signed) Robert A. Moses 
Washington University 
School of Medicine, 

Saint Louis, Missouri. 


PROFESSOR GOLDMANN’S REPLY 


Editor, 
American Journal of Ophthalmology: 

To the statements of Dr. Moses I wish to 
add only a few remarks. Our measurements 
on freshly enucleated eyes have always 
shown a good agreement between mano- 
metric and applanation measurements. Dr. 
Maurice says that our results are in contra- 
diction to the results of other methods. From 
his former publication (Bain, W. E. S., and 
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Maurice, D. M.: Physiological variations in 
the intraocular pressure. Tr. Ophth. Soc. 
U. Kingdom, 79:249-260, 1959) I conclude 
that Dr. Maurice means with these methods 
(besides his own) McBain’s and Torre Es- 
trades’. In his latest publication (Tonometer 
calibration. Arch. Ophth., 63:936-942, 1960) 
McBain concludes that his tonometric results 
confirm (in spite of nonvalidity of Frieden- 
wald’s P, curve and Friedenwald’s law) the 
validity of Friedenwald’s mean P, curve 
(1955). That concludes that the mean value 
of normal tension is around 16 mm. Hg. 
Torre Estrades’ results ( Nuevos datos para 
la determinacion de la media tensional del 
ojo humano. Actualités Latines d’Ophtal- 
mologie. Paris, Masson, 1958, p. 160) are 
peculiar. He communicates in addition to his 
manometric values his Schigtz values. Now 
there exist thousands and thousands of meas- 
urements performed in the last years with 
the Schigtz tonometer ( Nordmann, Weekers, 
leydhecker ) ; the mean normal value which 
these authors found is between 15.5 and 17 


mm. Hg. The mean value of Torre Fstrades’ 
Schigtz readings in his so-called normal ma- 
terial is 21 mm. Hg. So either his measure- 
ments or his material or the conditions under 
which his values are obtained are open to 
doubt. 


(Signed) H. Goldmann, 
University of Berne 
Eye Clinic, 

Berne, Switzerland. 


BOOK REVIEWS 
ADVANCES IN OPHTHALMOLOGY: VOLUME 
IX. Edited by E. B. Streiff. Basel, S. Kar- 
ger, 1959. 380 pages, index for volumes 

I-IX. Price: Swiss frances, 56. 


These excellent annual volumes have be- 
come important additions to our reference 
libraries and we have learned to await their 
appearance with eager anticipation. The latest 
volume (IX) contains four original papers 
that are small monographs and an important 
and most comprehensive review article, by 
H. Fanta of Vienna, on the lids and lacrimal 
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apparatus (113 pages in German). 

The first of the original articles is “The 
duplicity theory: An evaluation” by P. 
Saugstad and A. Saugstad of Oslo (51 pages 
in English). This is an excellent and un- 
biased paper dealing with the arguments for 
and against the theory of duality of function 
between two types of retinal photoreceptors 
(rods and cones). The conclusion drawn is 
that the theory “must be elaborated in such 
a way that its statements are qualified by 
being worked into a more comprehensive 
theory of the functions of the nervous struc- 
ture of the retina and the whole visual sys- 
tem.” 

The second article, “Vertical strabismus,” 
is by E. Malbran and A. Norris of Buenos 
Aires (57 pages in French). This is a very 
good résumé of the various theories (me- 
chanical, anatomic, neurophysiologic, and 
neuromuscular) that should by this time be 
fairly familiar to the ophthalmologists of the 
United States, since we have been particu- 
larly active in this field for the past decade 
or so. Indeed, the authors lean heavily on 
the North American authorities. The authors 
conclude that, while all of the theories have 
some merit, none satisfies all of the require- 
ments and so it seems necessary to evoke 
others that consider anomalies of develop- 
ment of the reflex apparatus based on an 
innervational mechanism. The second part of 
the paper is concerned with diagnosis. This 
is particularly good and well considered. 

The third paper, “The fluorescein perme- 
ability of the blood-aqueous barrier,” is by 
Gyula Lugossy of Budapest (41 pages in 
English). After a careful and critical discus- 
sion of the anatomy and physiology of the 
blood-aqueous barrier, the author describes 
the apparatus and techniques involved in 
fluorescein permeability and then points out 
the great value this determination may have 
in a study of a surprisingly large variety of 
ocular and even general diseases. 

The final paper is by G. E. Jayle, A. 
Croisy, G. Ferrand, S. Junod, R. Boyer, and 
L. Aubert, Marseilles (14 pages in French) 
on “Electromechanographic charts in oph-, 


BOOK REVIEWS 671 


thalmology: The establishment of a stand- 
ard chart (fiche) of ocular senescence.” As 
near as I can come to what the authors are 
saying, this is a sort of IBM punch-card 
system which they believe should be adopted 
by ophthalmologists. As a starter they pre- 
sent good arguments in support of the idea 
and enclose samples of charts pertaining to 


a study of ocular senescence. 
Derrick Vail. 


DICTIONARY OF VISUAL Science. Edited by 
M. S. Schapero, B.S., O.D., David Cline, 
B.S., and H. W. Hofstetter, Ph.D. Phila- 
delphia, Chilton Co., 1960. 785 pages, 96 
illustrations. Price: $15.00 
The more than 13,000 listings in this com- 

prehensive glossary cover all fields that di- 

rectly or indirectly pertain to vision from 

anatomy to statistics. The 61 collaborators in- 
clude five ophthalmologists (A. Jampolsky, 

M. W. Nugent, J. I. Pascal, P. D. Shane- 

dling and P. Tower), 25 Ph.D.’s, and 26 op- 

tometrists, most of whom have additional 
professional or university degrees. Though 
emphasis has been placed on the essential 
definition of terms, the system of listing sub- 
entries under key nouns has the value occa- 
sionally of providing some encyclopedic elab- 
oration, as under accommodation, amblyo pia, 
convergence, keratitis, lens, power, telescope, 
reflex, and so forth. However, in other in- 
stances, as with angle, body, experiment, 
length, ring, test, and so forth, this system is 
but an arbitrary convenience. Until one gets 
the hang of using the book the cross-refer- 
ences may be annoying, as Fick's phenom- 
enon, see Sattler’s veil; Sattler’s veil, see 
veil. Such vexations could be avoided by 
printing the key word in italics or bold type. 

However, cross-references are preferable to 

entries with perfunctory definitions that do 

not define, as with crossed cylinders, though 
the treatment for the same term is adequate 
and illustrated under lens, cross-cylinder. 

Not many errors or omissions are present. 

Looking under area, Martegiani is not cap- 

italized ; Schigtz is given, unfortunately, the 


usual mispronunciation (she-ots, instead of 
shuts) ; and Tuohy is not represented in the 
many subentries under lens, contact. Several 
esoteric, obsolete words could well be omitted 
such as ophthalmiater, ophthalmiatrist (oph- 
thalmologist), ophthalmiatrics (ophthalmol- 
ogy), ophthalmocace (ocular disease), oph- 
thalmobrachytes (myopia), ophthalmoma- 
crosis (buphthalmos). Such pruning might 
provide room for brief biographic notes, now 
absent, on the chief contributors to visual 
science. Fibroplasia, retrolental is compe- 
tently depicted but the equivalent and pref- 
erable term, retinopathy of prematurity, 1s 
not listed. 

The book is up to date to a surprising 
degree. A satisfactory definition of almost 
any term that one might look up is usually 
there. Goldmann’s applanation tonometer is 
both well described and illustrated. This ref- 
erence work fills a real need for any unfa- 
miliar word or eponymic term in the field of 
vision. Actually, Kenneth Ogle of the Ameri- 
can Committee on Optics and Visual Physiol- 
ogy was working on such a glossary when it 
was learned that this dictionary was in prep- 
aration. 

James E. Lebensohn. 


THe OFFrice ASSISTANT IN MEDICAL PRaAc- 
Tick. By Portia M. Frederick and Carol 
Towner. Philadelphia, W. B. Saunders 
Co., 1960, second edition. 407 pages, 76 
illustrations, 2 appendixes, index. Price: 


$5.25. 


Once having seen this book you can readily 
understand why a second edition of it has 
appeared within four years. Miss Frederick 
is instructor, medical office assisting, Long 
Beach City College and Miss Towner is 
director of special services, Communications 
Division, American Medical Association. 


George F. Lull, M.D., formerly secretary 
and general manager, A.M.A., has contrib- 
uted a foreword, in which he points out that 
in “1952 survey of 5,000 physicians revealed 
that the physician who employs one or more 
aides spends 40 percent less time per patient 
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than does the doctor who works alone.” A 
good “office assistant” can indeed be a jewel, 
a poor one can easily louse things up. The 
good ones are hard to find and often hard to 
keep for any length of time, for they often 
leave for greener fields either in matrimony 
or for an increase in salary. Sometimes it 
may seem that they are worth more than the 
doctor earns, at least in their own estimation. 

The authors have given us an invaluable 
book based on sound experience and written 
in simple language with excellent illustra- 
tions. Using it as a text any bright girl can 
and should develop into a high-class secre- 
tary and assistant in a reasonable time. Her 
skills and techniques can be polished to a 
high luster. 

This is a fine “how to” book, that should 
be in the hands of every office assistant. 


Derrick Vail. 


INDUSTRIAL OPHTHALMOLOGY. By Edward 
Zagora, M.D. Warsaw, Poland, Govern- 
ment Publishing Co., 1953. 385 pages, 166 
illustrations, full bibliography, index. 
Price: 38 zloty 
This text on industrial ophthalmology 1s 

addressed to the doctor in industry as well 

as to the ophthalmologist. All phases of the 
subject are considered. The prevention and 
treatment of eye injuries from light manu- 
facturing to mining is adequately covered as 
well as ocular diseases induced by toxic chem- 
icals and radiation (X-rays, microwave, 
atomic). Industrial ocular hygiene, screen- 
ing programs, corrective and safety lenses, 
and malingering tests are fully described. 
The reviewer is indebted to Dr. Stanley 

Zdziarski for the translation. 

James E. Lebensohn. 


Oro-NEURO-OPHTHALMOLOGY PEDIAT- 
rics. A reprint from Confinia Neurolog- 
ica, Volume 20, No. 2. 

This publication consists of five “reports” 
which summarize current knowledge of cer- 
tain aspects of oto-neuro-ophthalmic dis- 


turbances and 10 “communications” of 
studies of various individual problems, such 
as “A case of Recklinghausen’s disease with 
ocular localization,” “Cogan’s syndrome,” 
and “Neonatal exophthalmos of neoplastic 
origin”. 


F. H. Haessler. 


HERITABLE DIsoRDERS OF CONNECTIVE TIs- 
suE. By Victor A. McKusick, M.D. St. 
Louis, C. V. Mosby Co., 1959, illustrated 
second edition. 327 pages, 103 figures, ref- 
erences, index. Price: $12.00. 

The author, associate professor of medi- 
cine, The Johns Hopkins University School 
of Medicine, brought out the first edition of 
this work in 1956. The steady increase in in- 
terest and contributions in the field since 
then has necessitated an enlarged and re- 
vised edition of this unique book, so im- 
portant to those of us involved in no-matter- 
what aspects of medicine. The author in his 
preface cites Asboe-Hansen who said “‘con- 
nective tissue connects the numerous 
branches of medical science. Without con- 
nective tissue, medicine would come to pieces, 
even non-viable pieces, just like the cells of 
the human body.” 

After an exceedingly well-done introduc- 
tory chapter on the clinical behavior of hered- 
itary syndromes, the author goes into de- 
tailed discussions of the following syn- 
dromes: Marfan, Ehlers-Danlos, osteogene- 
sis imperfecta, pseudoxanthoma elasticum, 
and Hurler syndrome. The concluding com- 
ments are embraced in a separate chapter 
and include a discussion of fibrodysplasia 
ossificans progressiva, osteopoikilos, Léri’s 
pleonosteosis, Paget's disease of bone, and 
other possible hereditary and generalized dis- 
orders of connective tissue. 

Most of these syndromes are of interest to 
the ophthalmologist who may encounter one 
or more at any time in his daily work. This 
book should be carefully studied by each of 
us. 


Derrick Vail. 


ABSTRACT DEPARTMENT 
Epitep sy Dr. F. Herpert HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 


may belong to several divisions of ophthalmology, al 


here it is mentioned only in one. Not all of 


the headings will necessarily be found in any one issue-of the Journal. 
CLASSIFICATION 


— 


. Anatomy, embryology, and comparative oph- 
thalmol 


ogy 
2. General pathology, bacteriology, immunology 
3. Vegetative physiology, biochemistry, pharma- 
cology, toxicol 
4. refraction, color vision 
5. Di is therapy 
. Ocular motility 


. Conjunctiva, cornea, sclera 
8. Uvea, sympathetic disease, aqueous 
9. Glaucoma and ocular tension 


10. Crystalline lens 


14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 

19. Congenital deformities, heredity 

20. Hygiene, sociology, education, and history 


6 
OCULAR MOTILITY 


Easterly, H. D., Nadbath, R. P. and 
Kussell, L. S. Tendon sheath syndrome. 
A.M.A. Arch. Ophth. 63 :997-1000, June, 
1960. 


Two cases of the syndrome first de- 
scribed by Brown in 1950 are presented. 
The typical findings were present but no 
surgery was done in either case because 
of the absence of head tilting, face turn- 
ing, or untoward ocular symptoms. (2 fig- 
ures, 8 references) 

Edward U. Murphy. 


Piper, H. F. and Holland, G. The rela- 
tionship between various passive and ac- 
tive qualities of movement of the eyes and 
their visual efficiency. Arch. f. Ophth. 
162 :8-23, 1960. 

With the Ricken-Meesmann projection- 
adaptometer characteristic ocular move- 
ments in relation to increasing density of 
illumination are brought about and re- 
corded electro-oculographically. These 
movements were 1. optokinetic nystag- 
mus with moving stripes, 2. rest by fixa- 
tion of a stationary mark, 3. fixation 
movements by fixating successively four 


different points at the corners of a square. 
and 4. movements associated with count- 
ing two rows of dots. A number of anom- 
alous patterns of behavior are described 
in detail. (14 figures, 21 references) 

F. H. Haessler. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Christenberry, K. W. Treatment of cor- 
neal abrasion with topical whole blood. 
A.M.A. Arch. Ophth. 63:948-952, June, 
1960. 


For the past 10 years the author has 
been impressed clinically with the speed 
of healing of corneal abrasions when a 
few drops of the patient's own blood are 
instilled into the conjunctival sac. This 
impression was confirmed in controlled 
experiments on rabbit corneas. No blood 
staining has been seen in over 500 pa- 
tients. (6 figures, 10 references) 


Edward U. Murphy. 


Molnar, L. The treatment of corneal 
ulcers caused by Pseudomonas pyocyanea 
with special attention to therapeutic kera- 
toplasty. Arch. f. Ophth. 162:1-7, 1960. 


Molnar reports three cases of severe 
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corneal infection with Pseudomonas pyo- 
cyanea. It is advisable to give broad-spec- 
trum antibiotics after injury by foreign 
body or during preparation for surgery. 
The author recommends therapeutic ker- 
atoplasty in an early stage. (3 figures, 18 
references) F. H. Haessler. 


Richards, W. W. Pseudomonas corneal 
infection. Case report. A.M.A. Arch. 
Ophth. 63:856-858, May, 1960. 

The ulceration was successfully treated 
with prolonged antibiotic and_ steroid 
therapy. An 8 mm. full-thickness graft 
was done in the cloudy and vascularized 
cornea with an excellent visual result. (4 
figures, 7 references) 

Edward U. Murphy. 


Theiler, K. and Cagianut, B. Further 
data for the understanding of the Kayser- 
Fleischer corneal ring. Arch. f. Ophth. 
162 :66-71, 1960. 


The authors add the biochemical study 
of the eyes of a fourth patient with Kay- 
ser-Fleischer corneal rings to the three re- 
ported in this journal four years ago. 
Again the studies indicated that the pig- 
ment of the corneal ring is a heavy metal. 
The spectographic demonstration of sil- 
ver in the ring zone, the reaction of the 
pigment to the solvents used, and the his- 
tochemical reactions make it highly prob- 
able that silver is the metal. This study 
adds further evidence that Wilson’s dis- 
ease is associated with a disturbance of 
the metabolism of heavy metals. (5 fig- 
ures, 2 references) F. H. Haessler. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 
Francois, J. and Rabaey, M. Microelec- 
trophoresis on agar of normal and patho- 
logical aqueous humor. A.M.A. Arch. 
Ophth. 63 :836-849, May, 1960. 


A technique of high voltage microelec- 
trophoresis is described by which the pro- 


tein composition of the aqueous can be 
examined in great detail. The normal 
findings are described and also those 
found in a few pathologic cases. (17 fig- 
ures, 7 tables, 19 references) 

Edward U. Murphy. 


Kaufman, H. E. Uveitis accompanied 
by a positive toxoplasma dye test. A.M.A. 
Arch, Ophth. 63 :767-773. May, 1960. 

The toxoplasmin skin test is an excel- 
lent screening test and is positive in about 
95 percent of patients with positive toxo- 
plasma dye tests. In 43 percent of patients 
with an active uveitis the author found 
complete disappearance of activity after 
treatment with pyrimethamine (Dara- 
prim) and sulfonamides. (7 tables, 18 ref- 
erences ) Edward U. Murphy. 


O’Rourke, J. and Collins, Eleanor. P* 
localization of malignant melanoma of the 
posterior choroid. A.M.A. Arch. Ophth. 
63 :801-811. May, 1960. 

Measurements of transscleral radiophos- 
phorus uptake were made in eight pa- 
tients after detachment of a rectus muscle 
during surgery. Seven had proved malig- 
nant melanoma of the posterior choroid. 
The tumor was localized correctly in six 
instances by this method and in only one 
by means of the transconjunctival tech- 
nique. (5 figures, 2 tables, 3 references) 


Edward U. Murphy. 


9 
GLAUCOMA AND OCULAR TENSION 


Goldmann, H. The clinical methods for 
the determination of the intraocular pres- 
sure and of the outflow conditions in pri- 
mary glaucoma. Ophthalmologica 139: 
214-238, March-April, 1960. 

This was one of the principal reports at 
the annual meeting of the Swiss Ophthal- 
mological Society in September, 1959. Ad- 
dressing himself primarily to the clini- 
cian, Goldmann describes the methods 
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best suited for the diagnosis and follow- 
up of the primary glaucomas. 

The distinction between angle-closure 
and open-angle glaucoma is made by gon- 
ioscopy during a phase of elevated intra- 
ocular pressure. If three-fourths of the 
angle is found closed under these condi- 
tions the diagnosis of angle-closure glau- 
coma is definite. If the angle is found very 
narrow but open to the region of the ca- 
nal of Schlemm at a time when the intra- 
ocular pressure is elevated the diagnosis 
of open-angle glaucoma must be made. 
The distinction between very narrow but 
open angle, on the one hand, and a closed 
angle, on the other, is made by careful 
tracing, in focal light, of the optical sec- 
tions of the anterior and posterior wall, 
after Leydhecker. 

Combinations of angle-closure and 
open-angle glaucoma are not uncommon. 
Threatening (impending) angle-closure 
glaucoma may be recognized by unusual 
shallowness of the anterior chamber. 
There is a fairly close correlation between 
shallowness of the anterior chamber and 
narrowness of the angle but exceptions to 
this rule are not uncommon. The width of 
the angle should therefore be ascertained 
before any mydriatic is used for diagnos- 
tic purposes. There are no “perfectly safe 
mydriatics” that is, mydriatics that can 
be used with absolute impunity in eyes 
with very narrow angles. The functional 
significance of the narrow angle may be 
determined by the dark room test. 

The natural history of open-angle glau- 
coma has been greatly clarified by Leyd- 
hecker’s survey of 20,000 adults with, as 
far as they knew, normal eyes. This study 
has yielded representative figures for the 
incidence in the adult population of three 
stages of open-angle glaucoma, namely 
1. the early stage with tonometric read- 
ings with the 5.5 gm. weight of four or 
less scale units, 2. a stage in which the 
diagnosis of glaucoma is based on ele- 
vated tensions, a positive response to a 


provocative test and positive ophthalmo- 
scopic findings and 3. advanced glaucoma 
with the findings as described under 2. 
plus visual field defects exceeding arcuate 
scotomas. Plotted against the age of the 
individual the logarithms of the absolute 
numbers in catagories 2. and 3. give 
straight lines. This defines open-angle 
glaucoma as a slowly progressive disease 
in which the intraocular pressure at first 
rises without causing any subjective 
symptoms and, after a period of years, 
causes characteristic disc and _ field 
changes. 

In the office practice of ophthalmology 
open-angle glaucoma must be suspected 
in every adult and is diagnosed by tonom- 
etry and ophthalmoscopy. 

Goldmann stresses the limits of tonom- 
etry with a Schigtz tonometer. It gives a 
reading in every case without indicating 
in which type of case this reading is a 
reliable estimate of the intraocular pres- 
sure and in which case it is not. The 
Schigtz tonometer is likely to give unre- 
liable readings in conditions such as mac- 
rocornea, microcornea, high degrees of 
myopia, and after certain types of ocular 
surgery. 

Applied to the average, not highly my- 
opic eye which has not been operated 
upon, a standardized tonometer is “a 
pretty good” instrument for estimation of 
the intraocular pressure, if several read- 
ings are taken with different weights. 
“Unfortunately there are not many such 
instruments available nor are there many 
ophthalmologists who routinely make 
such measurements.” There is no justifica- 
tion for the use of impression tonometers 
other than the standard Schig¢gtz instru- 
ment because no other instrument has 
been standardized as carefully and used 
as extensively in calibration studies. 

The earliest ophthalmoscopic changes 
in open-angle glaucoma are due to atro- 
phy of prelaminar tissue. In cases with 
pre-existent anomalies, such as a very 
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oblique exit of the optic nerve, the glau- 
comatous atrophy does not lead to the 
picture of the typical excavation. 

The diurnal variations of the intraocu- 
lar pressure are of great diagnostic value. 
Large diurnal variations are often a sign 
of angle-closure glaucoma. In open-angle 
glaucoma the peak is usually reached in 
the early morning hours. Goldmann 
strongly recommends tensions taken at 
7:00 a.m. before the patient gets out of 
bed. “I don’t see why the ophthalmologist 
should not make house calls, just like the 
internist or the general practitioner.” 

Only two provocative tests are of real 
significance, the mydriasis test in angle- 
closure glaucoma and the water-drinking 
test in open-angle glaucoma. Tonography 
is still based on too many assumptions to 
be of practical value in the diagnosis or 
follow-up of glaucoma. ( 6 figures, 30 ref- 
erences ) Peter C. Kronfeld. 


Heinzen, H. and Leuder, P. The value 
of gonioscopy in the diagnosis of pigment 
glaucoma. Ophthalmologica 139 :244-254, 
March-April, 1960. 


The report concerns nine cases of pig- 
ment glaucoma (or Scheie’s idiopathic 
atrophy of the epithelial layer of iris and 
ciliary body) with excessive deposition of 
iris pigment in the midtrabecular zone 
(well shown in a gonio-photograph). (4 
figures, 40 references) 

Peter C. Kronfeld. 


Kruse, Wolfgang. A new method for 
determining the rigidity coefficient. Arch. 
f. Ophth. 162 :78-96, 1960. 

This author prejudices the abstractor in 
his favor by expressing his facts and opin- 
ions directly, clearly, and unequivocally. 
He numbers his references and his illus- 
trations really rllustrate. He makes his 
measurements with the aplanation to- 
nometer in which he uses prisms of vari- 
ous sizes. The median coefficient of rigid- 
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ity was found to be slightly greater than 
Friedenwald’s average value. The half- 
logarithm formula was found to be ade- 
quate for clinical use but is not valid at 
low-pressure levels. With increasing lev- 
els of pressure a reduction of rigidity be- 
comes manifest; for this reason a state- 
ment of average rigidity coefficients 
should be accompanied by a notation of 
average tension. (8 figures, 5 tables, 46 
references ) F. H. Haessler. 


Lavel, Joseph. Results of surgery in 
patients with tubular fields due to glau- 
coma. A.M.A. Arch. Ophth. 63 :850-852, 
May, 1960 


The author strongly advises against 
the widely held opinion that it is danger- 
ous to operate on patients with small cen- 
tral fields and uncontrolled tension. With- 
out surgery they will lose what vision re- 
mains. Not one of the 15 patients reported 
here lost central vision after operation. 
(1 table, 5 references) 

Edward U. Murphy. 


McBain, E. H. Tonometer calibration. 
III. Volume of indentation and P, deter- 
mination. A.M.A. Arch. Ophth. 63 :936- 
942, June, 1960. 


Measurements on enucleated eyes of 
the volume of indentation by the Schigtz 
tonometer were made and compared with 
those previously found in the 1955 cali- 
bration. The new results were higher as 
were also those for the facility of aqueous 
outflow when calculated from these data. 
Agreement was close however for pres- 
sure in the undisturbed eye. (4 figures, 6 
tables, 8 references) 

Edward U. Murphy. 


Redslob, E. The prognosis of chronic 
glaucoma. Ann. d’ocul 193 :446-450, May, 
1960. 

A finding of ocular hypertension does 
not invariably mean a loss of central vi- 
sion or of visual fields. The author cites 
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several cases in which good central vision 
and intact visual fields have been main- 
tained for many years in spite of repeated 
elevation of the ocular tension. He em- 
phasizes that in chronic (open-angle) 
glaucoma one should not be hasty about 
reducing the ocular tension by surgery 
since the latter produces many complica- 
tions and is unnecessary if visual func- 
tion remains intact despite elevated pres- 
sures. David Shoch. 


Rocha, H. and Calixto, N. Observa- 
tions on tonography. Arq. brasil. de oftal. 
22 :301-354, 1959. 

In clinical practice tonometry and 
campimetry are the essential examina- 
tions for the diagnosis, prognosis and 
therapy of glaucoma. Tonography, how- 
ever, is a valuable source of information, 
but remains as a field which should be re- 
served for research rather than clinical 
practice. The authors review the theory 
of tonometry and tonography and dis- 
cuss applanation tonometry as contrasted 
to the conventional method. 

Tables of data, charts and mathemati- 
cal formulae constitute the major portion 
of the article. There are discussions of 
scleral rigidity, variations in the volume 
of ocular content during tonometry, fa- 
cility of outflow and the Friedenwald 
nomogram. (10 figures, numerous charts, 
25 references) James W. Brennan. 


Schmidt, T. A routine procedure for 
the early diagnosis and follow-up in 
chronic simple glaucoma. Ophthalmolo- 
gica 139:265-270, March-April, 1960. 

A procedure worked out by the Uni- 
versity Eye Clinic in Berne, Switzerland 
for the recognition and management of 
early chronic simple glaucoma is de- 
scribed in detail. The principal tools are 
Goldmann’s applanation tonometer and 
his perimeter. The two major unknowns 
with regard to chronic simple glaucoma 
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are 1. the statistical distribution of intra- 
ocular pressure values in a glaucoma 
population and 2. the pressure level at 
which optic nerve damage begins to oc- 
cur. The pressure values of the normal 
and the glaucoma population most likely 
overlap to some extent. Pressure damage 
may be assumed to occur from a level of 
24 mm. Hg upward, with, in all proba- 
bility, marked individual variations. 

Every clinic patient over 40 years of 
age and every myope of more than three 
diopters and over 20 years of age is ex- 
amined with the applanation tonometer 
at least once a year. Readings over 21 mm. 
Hg call for visual field examination. In 
cases of tensions up to 24 without field 
changes the next step is the determina- 
tion of the diurnal variations. This is done 
largely in the outpatient department, but 
for the 7:00 a.m. reading the patient is 
usually admitted to the hospital. Great 
emphasis is placed on this 7 :00 a.m. read- 
ing which is taken with the Schietz to- 
nometer in the patient’s bedroom in the 
dark and prior to any of the usual early 
morning activities, that is, with the pa- 
tient still in a state of rest but not neces- 
sarily asleep. 

Repeated pressure readings of more 
than 22:5 mm. Hg call for treatment with 
pilocarpine. The treatment is considered 
adequate if the pressure readings on at 
least two different days are below 20 mm. 
Hg and if the visual fields tested every 
four months remain stationary. The wa- 
ter-drinking test which is the only pro- 
vocative test used, is employed in cases 
of discrepancies, such as positive field 
findings and negative diurnal pressure 
findings. The resistance to aqueous out- 
flow is measured very rarely. (2 figures) 

Peter C. Kronfeld. 


Streiff, E. B. and Stucchi, C. Treatment 
of glaucoma by destruction of the ciliary 
arteries. Ophthalmologica 139 :262-265, 


March-April, 1960. 


. 678 ABSTRACTS 


Favorable results have been obtained 
in primary and secondary glaucomas by 
surface diathermy applied to the sclera 
directly behind the insertion of from two 
to four rectus muscles. The tendon is se- 
cured with catgut sutures and severed at 
its insertion ; an area of sclera, measuring 
three to seven millimeters, is diather- 
mized with a flat electrode and the tendon 
is reattached. The epibulbar tissues are 
closed carefully. In the beginning the au- 
thors operated only on the two horizon- 
tal rectus muscles. If the result was in- 
sufficient the same procedure was carried 
out as a second step at the insertions of 
the vertical recti. 

The results seemed to be better if all 
four rectus muscles were “treated” in one 
sitting. Repeated applanometric readings 
below 22 mm. Hg are the criterion of 
success of the operation. No serious com- 
plications of any kind have been observed. 
The cornea becomes slightly hypesthetic, 
the chamber angle remains open, and the 
motility essentially normal. The operation 
may cause a considerable degree of astig- 
matism which is easily correctable with 
glasses. 

“This surgical technique should be con- 
sidered in every case of glaucoma and 
particularly when there is severe field loss 
right up to the point of fixation. The op- 
eration entails very little trauma and 
practically no risk.” (1 table, 13 refer- 
ences ) Peter C. Kronfeld. 


Valu, L. and Csillog, F. Surgical prob- 
lems connected with operations for glau- 


coma simplex and their results. Szemészet 
97 :70-77, 1960. 

If possible, eyes with glaucoma simplex 
must not be operated on at the first ob- 
servation of the disease, because in spite 
of the increased intraocular pressure the 
eye functions do not show any deteriora- 
tion in very many of the patients. In cases 
with a pressure lower than 40 mm. Hg he 
recommends cyclo-anaemisation; with 


pressure more than 40 mm. Hg he does a 
peripheral iridectomy if the operation 
seems to be quite inevitable. 

Gyula Lugossy. 


Varga, M. Action of lytic cocktail in 
acute glaucoma. Szemészet 97 :97-100, 
1960. 


The observations made with lytic cock- 
tail on 50 patients with glaucoma are dis- 
cussed. This therapy results in the lysis 
of the glaucoma attack and secures fa- 
vourable conditions for operation. 

Gyula Lugossy. 


Wagner, T. Experiences with two more 
recent operations for glaucoma (Mal- 
bran’s filtering iridectomy and Weekers’ 
cyclodiathermy type 2). Ophthalmologica 
139 :255-261, March-April, 1960. 

Bangerter’s clinic in St. Gallen reports 
its results with Malbran’s filtering iridec- 
tomy (cfr., Am. J. Ophth. 47:34, 1959). 
The principal indication was narrowness 
of the angle in either open-angle or 
closed-angle glaucoma. In a series of 25 
such eyes the operation succeeded in 
normalizing the ocular tension without 
miotics in 15 and with miotics in another 
six eyes. The operation appeared to ac- 
complish as much as the iridencleisis does. 

Weekers’ cyclodiathermy type 2 aims 

at reduction of the arterial blood supply 
to the ciliary body. The applications of 
diathermy are made with a flat electrode 
directly in front of the insertions of the 
horizontal rectus muscles and ligatures 
are placed around the tendon of the mus- 
cle in order to reduce the flow in the an- 
terior ciliary arteries. Remarkably good 
results are reported in 27 out of a group 
of 35 eyes with conditions such as far- 
advanced open-angle glaucoma, aphakic 
eyes with much vitreous in the anterior 
chamber, rubeosis of the iris, and obstruc- 
tion of the central retinal vein. (5 figures, 
5 references) Peter C. Kronfeld. 
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10 
CRYSTALLINE LENS 


Murray, R. G. and Drance, S. M. The 
use of alpha-chymotrypsin in cataract 
surgery. A.M.A. Arch. Ophth. 63 :910-917, 
June, 1960. 


Two hundred cases without the use of 
the enzyme are compared carefully and 
thoughtfully with 42 cases in which it 
was used. All facets of the surgery and 
postoperative complications were ex- 
amined and the authors conclude that a 
considerably higher percentage of com- 
plications was found in the enzyme group. 
However, in the age group between 40 and 
60 years, the complications were signifi- 
cantly less with the enzyme than without. 
The authors suggest that its use be re- 
served for those cases where difficulty is 
anticipated in doing an intracapsular ex- 
traction. (8 tables, 9 references) 

Edward U. Murphy. 


Silveira, F. Phakoeresis of Barraquer. 
Arq. brasil de oftal. 22 :293-300, 1959. 

The author reports his observations in 
a series of 40 cataract extractions with 
alpha-chymotrypsin and phakoeresis ac- 
cording to the technique of Barraquer; 
35 lenses were delivered intracapsularly. 
There is no statistical report of final vis- 
ual acuity. 

The “lytic cocktail” was used to poten- 
tiate local anesthesia. A Graefe knife sec- 
tion with a conjunctival flap is preferred, 
followed by peripheral iridectomy and in- 
stillation of the chymotrypsin. Extraction 
is done with Barraquer’s erisophake after 
which the anterior chamber is irrigated 
with a solution of acetylcholine for mio- 
sis. Virgin silk on small Grieshaber nee- 
dles is used for closure of the wound. 

The author recommends this technique 
since it appears to facilitate the intracap- 
sular extraction and allows early ambu- 
lation of the patient. There is an almost 
complete lack of vitreous hemorrhage, al- 
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though the incidence of striate keratitis is 
high, and three cases of corneal dystro- 
phy were observed. The potentiated an- 
esthesia affords a tranquility to the entire 
procedure. (6 references) 

James W. Brennan. 


11 
RETINA AND VITREOUS 


Curtin, V. T., Norton, E. W. D. and 
Smith, T. R. Pathological confirmation of 
retinoschisis. A.M.A. Arch. Ophth. 63: 
978-983, June, 1960. 


A patient with a choroidal malignant 
melanoma showed retinoschisis bilater- 
ally. The enucleated eye was studied his- 
tologically and the retinoschisis described. 
It was represented by a cystic area 
bounded by the outer nuclear layer ex- 
ternally and the nerve fiber layer inter- 
nally. There were many resemblances to 
peripheral cystoid degeneration of the 
retina. (9 figures, 7 references) 

Edward U. Murphy. 


Dollfus, M.-A., and Raeymaeckers, G., 
Galvanocautery with a fine-tip electrode 
in the treatment of detachment of the 
retina and a study of 1060 cases. Ann. 
d’ocul. 193 :385-409, May, 1960. 

A thirty-year survey of retinal detach- 
ment is presented. The total number of 
cases studied was 1,060 and valuable data 
are tabulated as to refractive error, age, 
site of tears, number of tears, etc. in this 
group. In approximately 10 per cent 
trauma was the etiologic factor. Only two 
methods of surgical treatment are re- 
ported. These are diathermy coagulation 
and galvanocautery. Of the entire group 
of detachments, 749 cases were treated 
surgically and the two techniques gave 
about equal rates of cure; approximately 
60 per cent with each method. The au- 
thors prefer galvano-cautery however, 
because the recuperation time is less. Bi- 
lateral detachments occurred in 10 per 
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cent of the total group and here the cure 
rate was only 47 per cent. (7 figures) 
David Shoch. 


Gaipa, M. A case of nevoid pigmenta- 
tion of the retina. Arch. di ottal. 64 :23-26, 
1960. 


This is a case report of grouped pig- 
mentation or melanosis of the retina and 
its differential diagnosis. (1 figure, 13 ref- 
erences ) Paul W. Miles. 


Klein, B. A. Annual reviews. Retina 
and optic nerve. A.M.A. Arch. Ophth. 63: 
862-900, May, 1960. 

The literature for 1959 is discussed. 
(303 references) Edward U. Murphy. 


Johnson, Sven. Retinopathy and neph- 
ropathy in diabetes mellitus. Diabetes 9: 
1-8, Jan.-Feb., 1960. 

Controversy still rages over the influ- 
ence of control of diabetic hyperglycemia 
on the development of vascular complica- 
tions. The present study adds fuel to the 
argument that good control is effective in 
delaying the onset and reducing the se- 
verity of retinopathy and nephropathy. 
Two groups of patients are compared: 
the first (56 patients), under strict die- 
tary regulation with accurate insulin cov- 
erage, an effort being made to prevent 
glycosuria; the second (104 patients), on 
a free diet, little attention being paid to 
glycosuria in the absence of ketonuria, 
and consequently on somewhat less strict 
insulin coverage. The frequency of neph- 
ropathy was dramatically lower in the 
first group despite an average longer du- 
ration of the disease of five and one-half 
years! No significant difference in fre- 
quency of mild retinopathy was found, 
but severe retinopathy and severe im- 
pairment of vision was significantly 

greater in the second group, despite the 
much shorter duration of their diabetes. 
In addition, the far better weight control 
and the greater frequency of insulin treat- 
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ments (and reactions) in the first group 
strengthens the impression that control 
of the hyperglycemia was responsible for 
the differences in vascular complications 
between the two groups. 

Lawrence T. Post. 


Molnar, L. ERG in degeneratio pig- 
mentosa retinae, before and after treat- 
ment. Szemészet 97: 101-103, 1960. 


In hereditary cases the “dead” wave 
found before treatment did not change, 
although the treatment resulted in im- 
provement. If a c wave was found, ther- 
apy was followed by the appearance of a 
subnormal b wave. This is, beside the 
cessation of complaints, an objective sign 
of nearly normal functions and reactivity 
of the retina, thus the ERG can be the 
basis of prognosis in similar cases. 

Gyula Lugossy. 


Pope, C. H., Jr. Retinal capillary micro- 
aneurysms: a concept of pathogenesis. 
Diabetes 9:9-10, Jan.-Feb., 1960. 

The pathogenesis of retinal capillary 
aneurysms in diabetes is not as yet 
clearly understood. The author tries to 
clarify this problem by the application of 
various stains to serial, tangential sec- 
tions of flat preparations of the retina. 
Four normal and four diabetic retinas are 
studied ; the reticulin stain of Wilder and 
the PAS mucoid stain were found most 
useful. The normal capillary consists of 
a multi-layered PAS-staining basement 
membrane, lined internally by flattened 
endothelial cells, and externally by a 
reticulin network. The reticulin network 
is not observed over the surface of capil- 
lary aneurysms, indicating a dehiscence 
in this supporting structure. In diabetics 
lipid material is observed in the lumina 
and the endothelial cells of the capillaries 
and in the walls of the aneurysms; none 
is seen in normal capillaries. The follow- 
ing pathogenesis is suggested: the high 
concentration of serum lipids character- 
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istic of diabetes lead to absorption of 
these lipids by capillary endothelial cells ; 
consequent swelling of these cells causes 
separation of reticulin fibers, allowing 
outpouching of the basement membrane 
and endothelium through the weakened 
area. The predilection for the retina is 
ascribed to the normally high intracapil- 
lary pressure of the retina, the venous 
stasis typical of diabetic retinopathy, and 
the lack of surrounding tissue support. 
Lawrence T. Post. 


Tusini, A. and Bergonzini, R. Roent- 
gen therapy of the cervico-dorsal sym- 
pathetic chain in retinitis pigmentosa. A 
clinical study of the changes in light per- 
ception and the field of vision. Riv. oto- 
neuro-oftal. 35:149-161, March-April, 
1960. 


The authors review the literature con- 
cerning previously reported approaches to 
the therapy of retinitis pigmentosa. They 
then describe the effect of X-ray therapy 
to the cervicodorsal sympathetic chain in 
14 patients with retinitis pigmentosa. The 
authors achieved good results; an im- 
provement in the visual field and in the 
visual acuity and light sense were ob- 
tained in 76 percent of these patients. 
They emphasize that early Roentgen 
therapy is necessary for an effective re- 
sult. This form of treatment should pref- 
erably take place while there are still re- 
versible vascular changes. (2 tables, 22 
references) Wm. C. Caccamise. 


Vorésmarthy, D., Foldes, I. and Dara- 
bos, G. Persisting hyperplastic primary 
vitreous body. Szemészet 97 :10-16, 1960. 

Two cases are reported; the condition 
was recognized in one patient after enu- 
cleation and in the other before operation. 
Histologically a thickened membrana 
limitans interna with connective tissue, 
a persisting hyaloid artery and a retro- 
lenticular tissue mass were found. The 
authors believe that the preretinal tis- 
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sue corresponds to the thickened mem- 
brana limitans interna. 
Gyula Lugossy. 


Vos, T. Persistent hyperplasia of the 
primary vitreous. Rev. brasil. oftal. 19: 
117-126, June, 1960. 


In 1936 the author published an article 
about eyes which had been enucleated 
with the diagnosis of pseudoglioma. 
When the data were reviewed in the light 
of Reese’s work on hyperplasia of the pri- 
mary vitreous, it was found that some of 
these lesions should be diagnosed as such. 
The author then describes the embryology 
of the vitreous, the clinical features of 
persistent primary vitreous, and the dif- 
ferential diagnosis. Walter Mayer. 


12 
OPTIC NERVE AND CHIASM 


De Vincentiis, M. and Gaipa, M. A case 
of black optic disc. Arch. di ottal. 64 :27- 
29, 1960. 


A nine-year-old boy had a history of 
forceps injury of one eye at birth. The 
other eye had normal vision. The injured 
eye was blind and diverged outward 30 
degrees. The anterior segment appeared 
normal, but the optic disc was gray and 
surrounded by a white scleral scar. There 
were black pigment spots on it and a 
physiologic excavation was present. The 
vessels were displaced. The macula 
showed degeneration. X rays of the optic 
foramen were negative. 

A forceps injury of the optic nerve was 
assumed, but a congenital malformation 
could not be ruled out. (1 figure, 4 refer- 
ences) Paul W. Miles. 


Gaipa, M. Observations on some cases 
of coloboma of the optic disc. Arch. di 
ottal. 64 :5-10, 1960. 

Four patients are described in whom 
the coloboma must have originated dur- 
ing the formation of the optic cup in 
early embryonic life. All but one had 


| 


682 ABSTRACTS 


good vision. One child, eight years of age, 
had a deep excavation of one disc with 
microphthalmos, esotropia, and persistent 
hyaloid artery. A woman, 48 years of age, 
had white discs with an excavation four 
diopters deep suggesting glaucoma. A 13- 
year-old boy had one disc excavated 20 
diopters. (7 figures, 7 references) 
Paul W. Miles. 


Kennedy, Charles. Optic neuritis in 
children. A.M.A. Arch. Ophth. 63 :747- 
755. May, 1960. 


The author studied 41 patients from 
four to 15 years of age. The neuritis dif- 
fered from that in adults in having a 
greater tendency to simultaneous bilateral 
involvement, or greater frequency of head- 
ache, and almost constantly a greater 
frequency of papillitis rather than retro- 
bulbar neuritis. Over half of the neuritides 
were of unknown etiology, eight of the 
patients had multiple sclerosis, six had 
systemic disease, four hereditary optic 
atrophy, and one had Schilder’s dis- 
ease. A variety of treatment was used for 
the neuritides of unknown etiology but 
their value was questionable since all of 
the untreated cases also showed marked 
improvement. (9 tables, 36 references) 

Edward U. Murphy. 


Rein, Gerhard. Melanoblastoma of the 
papilla and tumors of the retinal pigment 
epithelium. Arch. f. Ophth. 161:519-531, 
1960. 


The left eye of a 55-year-old man was 
enucleated because of an extremely rare 
primary melanoblastoma of the papilla. 
Surprisingly, histologic study revealed 
the presence of neurogenic elements. A 
melanoblastoma of this type has not been 
observed in this location before. The au- 
thor presents convincing evidence that 
the cells of the tumor originated in the 
retinal pigmented epithelium. (5 figures, 
41 references) F. H. Haessler. 


Scardovi, C. Quadrantopsia in a case of 
colobomatous pitting of the optic disc. 
Riv. oto-neuro-oftal. 35:199-203, March- 
April, 1960. 

The author points out that although 
colobomatous pitting of the optic disc has 
not been reported very frequently, it is 
not extremely rare. His review of the 
literature revealed approximately 80 case 
reports. This congenital condition is usu- 
ally unilateral and occurs more frequently 
in females. It is usually located in the in- 
ferior temporal quadrant of the disc. The 
visual acuity is usually not significantly 
affected. The author presents the findings 
in a 56-year-old woman. The visual acuity 
was correctible to 20/20 in each eye. 
Ophthalmoscopic examination revealed a 
grossly triangular excavation in the in- 
ferior temporal sector of the optic disc of 
the left eye. The depth of the depression 
measured approximately 3 _ diopters 
(lmm.). Visual field studies revealed no 
abnormality in the right eye. However, in 
the left eye, a superior nasal quadrant de- 
fect was detected. Treatment with vaso- 
dilators for 15 days produced no change 
in the field defect. The author therefore 
concludes that the field defect can be at- 
tributed to the anatomic lesion of the 
optic disc. (2 figures, 12 references) 

Wm. C. Caccamise. 


Zilch, K. J. and Nover, A. The 
spongioblastomas of the optic nerve. 
Arch. f. Ophth. 161 :405-419, 1960. 

The authors studied 29 primary neo- 
plasms which originated in the glia of 
the optic nerve. They describe details of 
microscopic structure such as the archi- 
tecture in general, regressive manifesta- 
tions, infiltration of the arachnoid sheath 
and the septa, and the ground substance 
of the fascicular opticus. In the biologic 
characterization: age of patient, relation 
to sex, the low degree of malignancy, and 
rate of growth are noted. Postoperative 
survival was over ten years in some pa- 
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tients and among 16 patients who were 
treated surgically, a recurrence was noted 
but once. 

In the morphologic as well as clinical 
data many characteristics are comparable 
to those of spongioblastomas of the cen- 
tral nervous system. These lead the au- 
thors to suggest that these neoplasms be 
referred to as spongioblastomas. (12 fig- 
ures, 42 references) F. H. Haessler. 


13 
NEURO-OPHTHALMOLOGY 


D’Orio, R. and Millefiorini, M. Trigem- 
inal-ophthalmoplegic syndromes of ob- 
scure Origin. Riv. oto-neuro-oftal. 35 :186- 
195, March-April, 1960. 

The authors point out that very fre- 
quently in neuro-ophthalmology one is 
confronted with syndromes that are char- 
acterized by involvement of one or more 
oculomotor nerves and disturbances in the 
areas innervated by the trigeminal nerve. 
They present the case histories of five pa- 
tients with trigeminal-oculomotor syn- 
dromes in whom a definite etiologic fac- 
tor could not be determined and then dis- 
cuss the various possible causes of simul- 
taneous involvement of the third and fifth 
cranial nerves. (8 references) 

Wm. C. Caccamise. 


Fanta, H. The visual field for station- 
ary and moving white stimuli in intra- 
cranial processes. Arch. f. Ophth. 161: 
492-501, 1960. 


The differences between the visual 
field for a white moving object and for 
white as a color are clearly recognizable 
with intracranial abnormalities, particu- 
larly with space-occupying lesions, and 
are easily recorded. With direct injury to 
the optic nerve or tract this discrepancy 
is less striking. (11 figures, 10 references) 

F. H. Haessler. 


Harrison, M. and Parker, N. Congeni- 
tal facial diplegia. M. J. Australia 1 :650- 
653, 1960. 
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Seven cases of congenital facial di- 
plegia are described and the characteristic 
features are tabulated. Other neuro-mus- 
cular defects were common. Sixth nerve 
palsy was present in four cases. This 
palsy had the following distinctive char- 
acteristics: neither eye could be abducted 
beyond the mid-line and there was pa- 
ralysis of horizontal conjugate movement. 
Horizontal nystagmus could not be pro- 
voked by caloric or rotatory tests. Two 
patients were cousins and one was from 
a consanguineous marriage. 


Ronald Lowe. 


Keefe, W., Rucker, C. and Kernohan, J. 
Pathogenesis of paralysis of the third 
cranial nerve. A.M.A. Arch. Ophth. 
63 :585-592, April, 1960. 

A few representative examples of the 
commoner causes of oculomotor nerve 
paralysis are discussed and the autopsy 
findings presented. The cases include 
head injury, pontine hemorrhage, cere- 
bral edema, cerebral aneurysm, brain 
tumor, and frontal lobe abscess. The 
causes vary widely, but the mechanisms 
by which the lesions are produced in the 
nerves and the sites of interruption are 
common to many of the causes. (6 fig- 
ures, 7 references) 

Edward U. Murphy. 


Kragh, L. V., Soule, E. H. and Masson, 
]. K. Neurofibromatosis (Von Reckling- 
hausen’s disease) of the head and neck: 
Cosmetic and reconstructive aspects. 
Plast. & Reconstruct. Surg. 25 :565-573., 
June, 1960. 


The authors reviewed the records of 47 
patients from whom _ neurofibromatosis 
tissue had been removed from the head 
and neck during the years 1945-1957 at 
the Mayo Clinic. Attempts were made to 
excise or partially excise large neurofibro- 
matosis masses and to reconstruct the 
parts involved to as near normal contour 
and function as possible. 


ae 
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These surgical procedures helped to 
prevent these patients from becoming 
social cripples. Trauma from surgery has 
been suggested in the past as a possible 
etiologic factor in the malignant conver- 
sion of these tumors; on the basis of this 
theory some have advised against molest- 
ing these tumor masses. At the Mayo 
Clinic this theory has been ignored and 
evidence is presented that surgery of 
these tissues is unlikely to result in sarco- 
matous changes. Alston Callahan. 


Metz, L. N. and Magee, K .R. 
Postencephalitic blepharospasm. A.M.A. 
Arch. Ophth. 63 :692-698, April, 1960. 


The brain of a 61-year-old patient with 
severe postencephalitic blepharospasm 
was examined histologically. Gliosis and 
atrophy of nerve cells were found in the 
substantia nigra and, to a lesser extent, 
in the globus pollidus and putamen. No 
changes were found in the facial motor 
nucleus, the facial area of the motor cor- 
tex, or in the corticobulbar pathways. 
(1 figure, 33 references) 

Edward U. Murphy. 


Pasino, L. The integrity of sensory- 
motor coordination in amblyopia without 
strabismus. Riv. oto-neuro-oftal. 35 :162- 
167, March-April, 1960. 

The author summarizes the results in 
his study of 29 patients with amblyopia. 
In seven of these patients the amblyopia 
was bilateral and each patient had foveal 
fixation without strabismus. The patients 
with amblyopia without strabismus had 
adequate sensory and motor coordination. 
From these observations the author feels 
that there is a different etiologic basis in 
amblyopia with strabismus than in ambly- 
opia without strabismus. (1 table, 8 refer- 
ences) Wm. C. Caccamise. 


Smith, J. L. and Cogan, D. G. Opto- 
kinetic nystagmus in cerebral disease. 
Neurology 10:127-137, Feb., 1960. 


The exact diagnostic importance of 
optokinetic nystagmus in the localization 
of cerebral lesions is not clear in the 
minds of most clinicians. The authors 
present evidence which strongly suggests 
that parietal lobe involvement is neces- 
sary for the appearance of abnormal 
(asymmetric) optokinetic nystagmus. 
“Asymmetric” optokinetic nystagmus 
refers to a significant difference in the 
nystagmus induced by rotation of the 
stimulating drum to one side as opposed 
to the other. Lateralizing significance of 
the direction of the abnormality is hap- 
pily disregarded. The case histories of 14 
patients (selected for adequacy of pre- 
and post-mortem observations) are pre- 
sented. Three patients demonstrated 
symmetric optokinetic nystagmus and 
were found to have frontal, temporal, and 
occipital lobe lesions respectively. Six 
patients had asymmetric nystagmus, and 
all had parietal lobe involvement. The 
five remaining cases presented difficulties 
in interpretation but did not appear sig- 
nificantly to disturb the basic concept: 
that the absence of asymmetric opto- 
kinetic nystagmus appears reliably to ex- 
clude the parietal region as the site of a 
lesion causing homonymous hemianopsia. 

Lawrence T. Post. 


Stephenson, R. W. Paralysis of ac- 
commodation with recovery after five 
years. Brit. J. Ophth. 44:51, Jan., 1960. 

A 10-year-old boy developed complete 
bilateral paralysis of accommodation for 
which no reason was found. This re- 
mained unchanged for five years and 
then suddenly healed completely for no 
apparent reason. He was otherwise quite 
normal. Morris Kaplan. 


Weigelin, E., Niesel, P. and Konstas, 
T. Dynamometric study of the relation- 
ship between cerebral disturbance and 
cerebral circulation in the hypertonic. 
Arch. f. Ophth. 161 :605-614, 1960. 
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The relationship between the hyper- 
tensive symptoms and circulatory blood 
in the cerebral vessels was studied in 50 
hypertonic patients by comparing the 
blood pressure in the brachial and the 
ophthalmic artery. The statements of the 
patient on the changes in discomfort dur- 
ing a four-weeks course of therapy with 
hydergin were related to the systolic cal- 
iber of the cerebral vessels. Therapeutic 
dilation of the vessels was accompanied 
by increased comfort. All relationships 
were evaluated by routine methods of 
correlation statistics. (2 figures, 1 table, 
20 references) F. H. Haessler. 


14 
EYEBALL, ORBIT, SINUSES 


Caf, M. and Paganoni, C. Hemangio- 
cytoma of the orbit. Kassegna ital. 
d’ottal. 28 :303-309, July-Aug., 1959. 


The hemangiocytoma is the more fre- 
quent type of orbital neoplasm, and is 
usually grouped into two forms, one of 
which is composed of polymorphic cells 
in a vascular bed, whereas the second 
form arises from specific constituents of 
the vessels. The classification is not a 
rigid one for at times all of the different 
elements are found in a single case. 
Tumors of this type are considered to be 
benign and may remain unchanged or 
may even regress. The patient described 
was a 37-year-old man who showed slight 
exophthalmos but no diplopia. Aspiration 
of orbital tissue revealed the type of 
cells; as much tissue as possible was as- 
pirated. E. M. Blake. 


Csepi, K. Factors contributing to the 
development of endocrine é¢xophthalmos. 
Szemészet 97:1-9, 1960. 

The author examined 72 patients with 
endocrine exophthalmos which he as- 
cribed to unfavourable environmental 
effects acting through the nervous sys- 
tem. The majority of patients were con- 
stantly irritated because of professions in 


which they had much work with great 
responsibility and little system ; 91.6 per- 
cent were city inhabitants, and only 8.4 
percent lived in villages. In 84.6 percent 
the onset of the deterioration of exoph- 
thalmos coincided with the operative or 
medicamentous reduction of thyroid 
function. The percentage of postopera- 
tive exophthalmos was especially high: 
77.7 percent. The time elapsing between 
the strumectomy and the development of 
exophthalmos ranged between one day 
and 13 years. In 62 percent of the pa- 
tients diminished function of the gonads 
was found. Gyula Lugossy. 


Francois, J. and De Vos, E. Intra- 
parietal meningocele of the orbit. Ann. 
d’ocul. 193 :289-297, April, 1960. 

A nine-year-old girl showed a left non- 
pulsating exophthalmos, paralysis of the 
lateral rectus and an enlargement of the 
orbit. A surgical approach via the lateral 
orbital wall exposed a thin orbital bone 
and beneath this a thin membrane. Inci- 
sion of this membrane released a watery 
fluid which spurted out synchronously 
with the pulse. 

The authors conclude that this was a 
large meningocele which invaded the 
orbit via the superior orbital fissure to 
form a “collar-button” cyst. (7 figures, 
30 references) David Shoch. 


Herzensderfer, A. Plastic surgery of 
the orbit. Ophthalmologica 139:115-119, 
Feb., 1960. 


The author compares his procedure 
with that of Csapody and finds his more 
certain to succeed. (2 figures, 6 refer- 
ences) F. H. Haessler. 


Mordhorst, C. H. Orbital cysts. Acta 
ophth. 38 :163-169, 1960. 


Five cases of orbital cysts are discussed 
from a clinical, surgical and histological 
point of view. The diagnoses were 1. he- 
matic cyst, 2. dermoid cyst, 3. epithelial 
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cyst, and 4. cystic adenoid epithelioma. 
The frozen-section technique is indispens- 
able for diagnosis at the time of operation. 
(5 figures, 15 references) 

John J. Stern. 


15 
EYELIDS, LACRIMAL APPARATUS 


McLaren, D. S. Kaposi’s sarcoma of the 
eyelid of an African child. A.M.A. Arch. 
Ophth. 63 :859-861. May, 1960. 


A case is reported in a two-year-old 
child in whom improvement followed 
local excision. The diagnosis was con- 
firmed histologically. (4 figures, 6 refer- 
ences) Edward U. Murphy. 


Németh, L. Blepharophimosis and its 
surgical treatment. Szemészet 97 :82-87, 
1960. 

Blepharophimosis is a well defined pic 
ture which has different forms, It must be 
differentiated from  epicanthus. The 
choice of therapy is operative and based 
on the cause since the usual canthotomies 
and canthoplasties are not suitable. For 
the senile type an operative procedure 1s 
recommended which brings about the 
normal site of the outer corner of the eye 
and the normal shape of the eyelid by 
three factors. By an oval incision the en- 
larged skin of the outer corner of the eye 
is shortened. The slackened ligament of 
the outer corner of the eye is carried out 
to the periosteum of the edge of the orbit 
by a sliding suture and fixed there. At 
last, by temporalward shifting the skin 
of the corner of the eye and pressing it 
against the fascia temporalis by three 
mattress-sutures, a stratified adhesion is 
achieved and an eventual slackening can 
be prevented. The operation gives both 
cosmetically and functionally a_ perfect 
and final result. Its execution is easy, there 
are no complications to be feared and it 


can be recommended. Gyula Lugossy. 


Segers, A. M. and Kaminsky, A. Treat- 
ment of lid carcinoma with radium nee- 


dles. Arch. oftal. Buenos Aires 34:261- 
264, Oct., 1959. 


Short (1 to 2-cm.) needles, with a ra- 
dium loading of 0.66 mg. per cm. of useful 
length in a 0.5 mm. thick platinum case, 
were inserted under the palpebral skin 
along the ciliary border for as long as one 
week, in 28 patients with carcinoma of 
the lower lid or the inner canthus. The 
affected lid was drawn downward by a 
traction suture in order to protect the eye- 
ball from gamma radiation, In 17 out of 
the 20 cases which could be followed up 
for at least three years, a permanent cure 
was achieved; in none did any lens opaci- 
ties develop during that period. (3 fig- 
ures) A. Urrets-Zavalia, Jr. 


16 
TUMORS 


Blatt, N. and Ursu, A. Malignant de- 
generation of an angioreticuloma of the 
orbit. Arch. f. Ophth. 162 :53-65, 1960. 

This tumor which developed with the 
utmost rapidity occurred in a four-year- 
old child. The malignancy of the lesion 
was clinically recognizable on the basis 
of unusual extension and most rapid 
growth of the tumor accompanied by 
cachexia, conspicuous pain in the eye, 
orbit and head, and the extreme youth of 
the patient. The disturbance began as a 
benign angioreticuloma which later de- 
generated as a result of factors which 
could not be determined. In the clinical 
differential diagnosis the roentgenograms 
were of valuable help. (14 figures, 21 ref- 
erences) F. H. Haessler. 


Tsukahara, Isamu. A histopathological 
study on the prognosis and radiosensi- 
tivity of retinoblastoma. A.M.A. Arch. 
Ophth. 63:1005-1008, June, 1960. 

The author analyzed the data on 150 
patients. The mortality was less in the 
well differentiated than in the mixed and 
less differentiated groups. Most deaths 
occurred within two to three years from 
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the last treatment and invasion of the 
optic nerve was found to be the most 
serious complication. (5 tables, 6 refer- 
ences) Edward U. Murphy. 


Vérésmarthy, D. Extirpation of mela- 
noma of the eyeground by solar cauteri- 
zation. Szemészet 97 :87-89, 1960. 


The malignant melanoma extirpated by 
solar cauterization was a juxtapapillary 
intraocular tumor. The method devised 
by the author was applied. Of all intra- 
ocular tumors, melanoma is, on account of 
its pigment content, the most appropriate 
object for photo-coagulation procedures. 

Gyula Lugossy. 


17 
INJURIES 


Goldberg, J]. L. Conjugated estrogens 
in the prevention of secondary hyphema 
after ocular trauma. A.M.A. Arch. Ophth. 
63 :1001-1004, June, 1960. 


Sixty-three consecutive patients with 
traumatic hyphema were treated in a 
similar manner except that 22 received 
Premarin (Ayerst) intravenously on ad- 
mission and orally over the next few days. 
Of the control group 29 percent had sec- 
ondary hemorrhage and in two thirds of 
these glaucoma and blindness resulted. 
There was no secondary bleeding in the 
group receiving conjugated estrogens. 
Further studies to evaluate the value of 
such therapy seem indicated. (31 refer- 
ences) Edward U. Murphy. 


Pirruccello, Frank W. Observations in 
the management of soft tissue injuries of 
the face: The reconstruction of eyebrows. 
Plast. & Reconstruct. Surg. 25 :584-594, 
June, 1960. 


To replace lost eyebrows and tissue 
of the forehead, the author recommends 
three methods: 1. full thickness hair bear- 
ing grafts (from behind the ear opposite 
to the injury immediately following the 
accident; 2. full thickness hair-bearing 
grafts as a secondary procedure after the 


687 


original area of injury has healed or been 
grafted, thus making it an elective pro- 
cedure ; and 3. hair-bearing arterial penin- 
sular scalp flaps based on the superficial 
temporal artery when much tissue to com- 
pliment esthetic restoration is necessary. 
Two such cases are shown. 

The article is illustrated with 21 pic- 
tures (no drawings) and a plea is made 
to construct a secondary vertical wind- 
shield of plastic laminated transparent 
material in automobiles. 

Alston Callahan. 


Walsh, F. B., McMeel, J. W. and 
Neetens, Adolf. Fractures of the skull: 
ophthalmological significance. New York 
Acad. Med. Bull. 36 :238-262, April, 1960. 

This is an introduction to a much 
broader project to be undertaken by the 
authors, who will attempt eventually to 
shed more light on the blood supply to 
the visual pathways in health and disease. 
The first part of the present paper is de- 
voted to a discussion of the pertinent 
anatomy, and the second part to topical, 
diagnostic features of fractures of the 
skull and orbits. The paper does not lend 
itself to abstracting. It is a discursive re- 
view, containing some pithy observations, 
but the complex nature of the subject, due 
to the wide variation of possible injuries, 
makes it difficult to assimilate in any sort 
of organized fashion. 

Lawrence T. Post. 


18 
SYSTEMIC DISEASE AND PARASITES 


Foerster, H. C. Mycosis fungoides with 
intraocular involvement. Tr. Am. Acad. 
Ophth. 64 :308-313, May-June, 1960. 

A case of mycosis fungoides is pre- 
sented which was followed for 15 years, 
and which resulted in the death of the 
patient. Histologic study of the left eye, 
enucleated for secondary glaucoma one 
year before, showed a diffuse disturbance 
of the reticuloendothelial cells of the type 
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which occurs in Hodgkin’s disease. (7 fig- 
ures, 7 references) Harry Horwich. 


Van Allen, M. W. and Blodi, F. C. 
Collateral circulation to the eye in occlu- 
sion of the internal carotid artery. A.M.A. 
Arch. Neurol, 2:74-79, Jan., 1960. 


In view of the known collateral circu- 
lation from the external carotid to the 
ophthalmic artery on the same side, the 
authors question the “tonometic syn- 
drome of Milletti,” claimed to be diag- 
nostic of internal carotid occlusion. The 
syndrome consists of three parts: 1. the 
systolic, retinal, arterial pressure (meas- 
ured with the ophthalmodynamometer) is 
decreased on the side of the occlusion 
(the diastolic not regularly so), 2. the 
systolic retinal arterial pressure is not 
affected by compression of the common 
carotid on the same side, and 3. compres- 
sion of the common carotid on the side 
opposite to the occlusion causes a de- 
crease in the retinal systolic pressure on 
both sides but more markedly on the 
affected side. If the second part of this 
syndrome were true, it would cast doubt 
on the effectiveness of the collateral cir- 
culation from the homolateral external 
carotid artery. Six cases of internal caro- 
tid occlusion (five proved, one presump- 
tive) were studied. Compression of the 
common carotid on the same side as the 
occlusion produced a significant lowering 
of the retinal systolic arterial pressure of 
the homolateral eye in five of the six 
cases. The authors conclude that the sec- 
ond part of Milletti’s syndrome is incor- 
rect. Lawrence T. Post. 


19 
CONGENITAL DEFORMITIES, HEREDITY 


Pinkerton, O. D. Bilateral anophthal- 
mia. A.M.A. Arch. Ophth. 63 :788-799, 
May, 1960. 

A seven-month-old child without vis- 
ible evidence of eyes or ocular tissue is 
described. Some light-senistive neural 


tissue may have been present deep in the 
orbits since there seemed to be a subjec- 
tive response with intense light stimula- 
tion. (2 figures, 1 reference) 

Edward U. Murphy. 


Smith, J. L., Cavanaugh, J. J. A. and 
Stowe, F. C. Ocular manifestations of the 
Pierre Robin syndrome. A.M.A. Arch. 
Ophth. 63 :984-992, June, 19060. 


This syndrome is characterized by 
three principal defects: micrognathia, 
cleft palate, and glossoptosis. Ocular in- 
volvement has not been previously re- 
ported and may consist of congenital 
glaucoma, retinal detachment, or high 
myopia. (10 figures, 12 references) 

Edward U. Murphy. 


Sorsby, Arnold and Wren, Norman. A 
family group with asymptomatic macular 
defects inherited dominantly. A.M... 
Arch. Ophth. 63 :918-922, June, 1960. 

An asymptomatic macular lesion pre- 
sumably present at birth and nonprogres- 
sive was found in seven members of a 
family and extended over three genera- 
tions. Other known dominant disorders 
which begin with central lesions could be 
excluded, except, possibly, Best’s disease. 
(5 figures, 8 references) 

Edward U. Murphy. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 
Tower, Paul. Carl Wedl. Histopathol- 
ogy of the eye in the nineteenth century. 
A.M.A. Arch. Ophth. 63:756-760. May, 
1960. 


This is a short essay on the life and sig- 
nificant work of this important but little 
known Viennese physician. His “Atlas of 
Pathological Histology of the Eye’ 
(1861) was his most noteworthy publica- 
tion and is quite readable even today. (5 
figures, 22 references) 

Edward Murphy. 
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ANNOUNCEMENTS 


POSTGRADUATE COURSE IN ATLANTA 


The Department of Ophthalmology, Emory Uni- 
versity School of Medicine, will sponsor a post- 
graduate course in ophthalmic surgery to be held 
on December Ist and 2nd, in the auditorium of the 
Grady Memorial Hospital, Atlanta, Georgia. 

Dr. Frank D. Costenbader, senior attending and 
chairman of the Department of Ophthalmology, 
Children’s Hospital, and senior attending ophthal- 
mologist, Washington Hospital Center, Washington, 
D.C.; Dr. John M. McLean, professor of ophthal- 
mology, Cornell University School of Medicine, 
New York; and Dr. Harold G. Scheie, professor of 
ophthalmology, University of Pennsylvania School 
of Medicine, Philadelphia, will be the guest lec- 
turers. 

Diagnostic principles and techniques, preoperative 
and postoperative management, and surgical prin- 
ciples and techniques in extraocular muscle surgery, 
cataract surgery, and glaucoma surgery will be 
discussed by this distinguished faculty. 


SYRACUSE POSTGRADUATE COURSE 


The Department of Ophthalmology of the State 
University of New York Upstate Medical Center 
at Syracuse will present its 11th annual postgrad- 
uate course in ophthalmology at the Hotel Syracuse, 
Friday and Saturday, December 2nd and 3rd. The 
following lecturers will participate: Dr. Howard 
Naquin, Dr. Raymond L. Pfeiffer, and Dr. John W. 
Henderson. 

The tuition fee is $25.00, payable to the State 
University of New York Upstate Medical Center 
at Syracuse, 766 Irving Avenue, Syracuse 10, New 
York. This fee covers tuition, daily luncheons, and 
dinner on Friday night. The course is limited to 60 
members. These will be accepted in the order in 
which applications, accompanied by checks, are re- 
ceived. Inquiries regarding the course may be ad- 
dressed to James L. McGraw, M.D. at the same 
address. 


SYMPOSIUM ON STRABISMUS 


The New Orleans Academy of Ophthalmology 
announces a symposium on strabismus to be held 
during its annual mid-winter convention on Feb- 
ruary 19 to 24, 1961, at the Roosevelt Hotel, New 
Orleans. Members of the panel will be Drs. David 
Cogan, Goodwin Breinin, Arthur Jampolsky, John 
Henderson, Edmond Cooper, Marshall Parks, and 
Harold Brown. The registration fee of $75.00 in- 
cludes associated membership in the academy for 


the year of 1961, as well as all other features ot 
the convention. Hotel reservations should be made 
early by writing to the Executive Secretary, P. O 
Box 469, New Orleans 1, Louisiana. 


THIRD INTERNATIONAL COURSE 


The third international course in ophthalmology 
of the Instituto Barraquer will be held from May | 
to May 5, 1961, in Barcelona, in the Avenida Pal- 
ace Hotel; Avenida José Antonio 605. Registration 
is limited to 300. On the program will be a sym- 
posium on surgery of the crystalline lens and in- 
traocular plastic lenses, and a symposium on surgery 
of the cornea. The complete program will be mailed 
before the beginning of the course to all those en- 
rolled, 

During the morning sessions, symposiums will 
be given. The different authors will give a short 
survey on the most important points of their 
papers. This will be followed by a round-table dis- 
cussion in which each member of the panel can ask 
or answer questions and project films or slides. 
Members of the audience who wish to ask ques- 
tions should present them in writing to the modera- 
tor at the beginning of the session. The fundamen- 
tal conclusions will be summarized by the modera- 
tor at the end of the session. Simultaneous transla- 
tion from and into the official languages of the 
course will be provided for the scientific sessions 
(Spanish, French, English). 

For the afternoon sessions various courses have 
been scheduled and the members may choose what- 
ever interests them most. There will be televised 
surgical sessions, clinical sessions with presentations 
of patients, and projections of films. 

For further information write: Secretary, In- 
stituto Barraquer, Laforja 88, Barcelona, Spain. 


Xl XtH INTERNATIONAL CONGRESS 


The XIXth International Congress of Ophthal- 

mology will be held at New Delhi, India, December 
3 to 7, 1962. The subjects for reports and symposia 
are: 
Reports—(1) “Tropical parasitical diseases of 
the eye,” (Speakers): Prof. B. N. Bhaduri (Cal- 
cutta), Prof. Cyro de Rezende (Sao Paulo), Prof. 
A. Larmande (Algiers). (2) “Corneal degenera- 
tions,” (Speakers): Prof. G. B. Bietti (Rome), 
Prof. A. G. Leigh (London), Prof. A. Edward 
Maumenee (Baltimore). Others may take part in 
discussion. 

Symposia—(1) “Complications of cataract op- 
eration,” Prof. L. Paufique (Lyons), chairman, 
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Prof. H. D. Dastoor (Bombay), and others to be 
selected by Prof. L. Paufique; (2) “Eales’ disease,” 
Prof. L. P. Agarwal (New Delhi), chairman; (3) 
“Electronic microscopy in ophthalmology,” Prof. 
J. Francois (Ghent), chairman; (4) “Ophthalmo- 
logical problems caused by the progress of avia- 
tion,” Prof. Conrad Berens (New York), chairman. 

A complete brochure containing information on 
symposia, reports, films, accommodation, cultural 
program, banquet, tours and itineraries is now under 
preparation and will be dispatched by November, 
1960, to members who have sent their cards. The 
hotel accommodations will be arranged according 
to wishes of the members by the organizers at Delhi. 
For any other specific information which a member 
may desire communicate with, the Secretary Gen- 
eral, Dr. Y. K. C. Pandit, Bombay Mutual Build- 
ing, Sir P. M. Road, Bombay 1, India. 


MISCELLANEOUS 
RECEIVE AWARD 


The Ramon Magsaysay Foundation of the Philip- 
pines has awarded a prize of $10,000.00 to Sir 


Henry Tristam Holland, M.D., and his son, Ronald . 


Holland, M.D., of Pakistan for their work as 
ophthalmic surgeons in caring for many thousands 
of nomadic tribesmen and the poor of Pakistan. 
The father and son team of British missionary 
ophthalmologists have performed over 150,000 eye 
operations during the last 59 years, and it is good 
to see that their noble work is recognized. 


ADVISORY COM MITTEE 


Two additional members have joined the Ad- 
visory Committee of the National Council to com- 
bat Blindness, Inc., “The Fight for Sight.” They 
are: Goodwin M. Breinin, M.D., chairman, De- 
partment of Ophthalmology, New York University- 
Bellevue Medical Center, and Harold G. Scheie, 
M.D., chairman, Department of Ophthalmology, 
University of Pennsylvania, School of Medicine. 

Other members of the committee are: Charles A. 
Perera, M.D., chairman, Scientific Advisory Com- 
mittee and associate professor of ophthalmology, 
Columbia University, College of Physicians and 
Surgeons; James H. Allen, M.D., chief, Depart- 
ment of Ophthalmology, Tulane University, School 
of Medicine, New Orleans; Bernard Becker, M.D., 
head, Department of Ophthalmology, Washington 
University, School of Medicine, Saint Louis; Her- 
mann M. Burian, M.D., Department of Ophthal- 
mology, State University of lowa, College of Medi- 
cine, lowa City; Frederick Crescitelli, Ph.D., De- 
partment of Zoology, University of California; 
Arthur Gerard DeVoe, M.D., director, Institute of 
Ophthalmology, The Presbyterian Hospital, New 
York; Dan M. Gordon, M.D., Department of 
Ophthalmology, New York Hospital-Cornell Medi- 
cal Center, New York. 

W. Morton Grant, M.D., Howe Laboratory of 
Ophthalmology, Massachusetts Eye and Ear In- 
firmary, Harvard University Medical School, Bos- 
ton; Charles Haig, Ph.D., Department of Physi- 
ology and Pharmacology, New York Medical Col- 


lege, Flower and Fifth Avenue Hospitals, New 
York; Michael J. Hogan, M.D., director, Francis 
|. Proctor Foundation for Research in Ophthal- 
mology, University of California Medical Center, 
School of Medicine, San Francisco; V. Everett 
Kinsey, Ph.D., assistant director for research, 
Kresge Eye Institute, Detroit; Peter C. Kronfeld, 
M.D., head, Department of Ophthalmology, Uni- 
versity of Illinois, College of Medicine, Chicago; 
Irving H. Leopold, M.D., director of research, 
Wills Eye Hospital, Philadelphia; A. Edward Mau- 
menee, M.D., director, Wilmer Ophthalmological 
Institute, The Johns Hopkins Hospital, Baltimore ; 
John M. McLean, M.D., chief, Department of 
Ophthalmolog?, New York Hospital-Cornell Medi- 
cal Center, New York; Stuart Mudd, M.D. De- 
partment of Microbiology, University of Pennsyl- 
vania, Philadelphia ; Frank W. Newell, M.D., chair- 
man, Section of Ophthalmology, Department of 
Surgery, University of Chicago, Chicago; Edwari 
W. D. Norton, M.D., chairman, Department of 
Ophthalmology, Jackson Memorial Hospital, Uni- 
versity of Miami, School of Medicine, Miami; 
Theodore C. Ruch, Ph.D., chairman, Department of 
Physiology and Biophysics, University of Wash- 
ington; Samuel L. Saltzman, M.D., Department of 
Ophthalmology, New York Medical College, 
Flower and Fifth Avenue Hospitals, New York; 
George K. Smelser, Ph.D., director of research, 
Department of Ophthalmology, Columbia Univer- 
sity, College of Physicians and Surgeons, New 
York; Bradley R. Straatsma, M.D., chief, Division 
of Ophthalmology, Department of Surgery, Uni- 
versity of California Medical Center, School of 
Medicine, Los Angeles; Kenneth C. Swan, M.D., 


. chief, Department of Ophthalmology, University of 


Oregon, Medical School, Portland; Phillips Thyge- 
son, M.D., Francis I. Proctor Foundation for Re- 
search in Ophthalmology, University of California 
Medical Center, School of Medicine, San Fran- 


cisco. 
SocreTiIEs 


District OF COLUMBIA 


The Section of Ophthalmology, the Medical So- 
ciety of the District of Columbia, announces that 
meetings for the 1960-1961 season are scheduled 
for October 25th, December 13th, and February 
14th, with the date of the April meeting to be an- 
nounced later. 

Elbert W. Dodd, Jr., M.D., is president of the 
society; Paul E. Zehfuss, M.D., vice president in 
charge of program; and Henry L. Bastien, M.D., 
secretary-treasurer. 


MILWAUKEE SOCIETY 


Dr. Alston Callahan, Birmingham, Alabama, was 
guest speaker at a recent meeting of the Milwaukee 
Oto-Ophthalmic Society. The subject of his address 
was “Plastic lid surgery for ophthalmologists.” 
Newly elected officers of the society are: Roger 
Lehman, M.D., president ; George J. Roncke, M.D., 
vic president; Charles J. Finn, M.D., secretary- 
treasurer. 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING—125 EAST 46TH ST., N.Y. 17, N.Y. 
SUCCESSORS TO THE E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 
SCHWEIGGER HAND PERIMETER 
This is a portable instrument adapted for plotting perimeric fields or 
for measurement of monocular rotation by the corneal reflex or Purkinje 
image method. 


The instrument is held by the patient with a plate 
against the inferior margin of the orbit to fix the 
position of the arc before the eye. The arc has a 
radius of 17 cm and covers a field of 180 degrees. It 
may be rotated to any desired angle and a graduated 
disc indicates the angle in use. The arc is marked in 
degrees. 

The perimeter folds flat so that it is easily portable 
but is sufficiently sturdy for routine examinations in 
the office. It is nicely finished in gray and is supplied 
complete with test objects, a wand and record charts. 

Price $36.50 


Pleoptophor 
After Bangerter 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date ahs 
ods, like the dazzling-stimulating method of 
Bangerter and the after-image method accord- 
ing to Cueppers. This is an important step for- 
ward in the training of central fixation. 

This instrument will be demonstrated by the 
Swiss ——— Dr. A. Graemiger, assist- 
ant to Dr. Bangerter, in our booth at the acad- 
emy meeting. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 


| 
| 
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BERENS PRISM BARS 


are the accepted instrument for the rapid perform- 
ance of the screen test, for measuring all forms of 
muscular unbalance and for prism exercise. 


VERTICAL HORIZONTAL 
17 x 30mm. prisms 
0. BS 3-5-10-15- 

No. B10 Price $12.00 
14-1-144-2-3-4-5-6-8-10 No. BSR 3-5-10-15-20 Red 
: Price $13.00 

Price $18.00 No. B6 1-3-5-10-15-20 
No. B14 1-2-3-4-5-6-8-10-12- 013.00 
-2-4-6-8- - 
14-16-18-20-25 16-18-20-25-30-35-40 
Price $28.50 Price $28.50 


Large bars with 28 x 30mm. prisms 
No. LB1i4 1-2-3-4-5-6-8-10- No. LB15 1-2-4-6-8-10-12- 


12-14-16-18-20-25 14-16-18-20-25-30-35-40 
Price $37.00 Price $37.00 
Available at all optical and surgical suppliers 
Manufactured by 
R. O. GULDEN 
225 Cadwalader Ave. Philadelphia 17, 
Elkins Park P.O. Our new complete brochure is now available Pa. 


THE: 
STORY 


CONTACT 
LENSES 


— 


in contact lenses it’s Obrig for everything in sight 
OBRIG LABORATORIES INC. 


NEW YORK, N.Y. + SARASOTA, FLORIDA 
MONTREAL, CANADA + JOHANNESBURG, SOUTH AFRICA 
SAN JOSE, COSTA RICA * CARACAS, VENEZUELA 


presented fully and clearly in a volume acclaimed 

as the most beautiful book ever published in the 
optical field. In language simple enough for your 
patients to understand, in a format bright with color 
and filled with unusual inserts of hand-made papers, 
drawings, woodcuts, and photographs, the entire 
background of contact lenses dramatically unfolds. 


- You will find THE STORY OF CONTACT LENSES 


invaluable for your waiting room and a fine addition 
to your personal library. 


58 pages, cloth, available at cost: $3.75 postpaid 
Order from Obrig Laboratories Inc., Box 791, Sarasota, Florida 
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IMPROVED 
SCHIOTZ TONOMETER™ 


Designed by R.O. GULDEN Manufactured by PILLING 


This new tonometer conforms exactly to the most re- 
cent specifications set by the Committee on Stand- 
ardization of Tonometers of the American Academy 


of Ophthalmology and Otolaryngology. It features: 

* Perfect balance of instrument and weights. 

Friction-free movement. 

_ © Ventilated foot plate, preventing capillary action in plunger 


tube. 
Wrap;around indicator—eliminates parallax in reading. 
Each instrument is certified 
the Electrical Testing © Entire construction of stainless steel and anodized aluminum. 
* Patent Pending 


Special brochure available on request. 
ORDER DIRECT FROM 


ceorce PILLING son co. 


3451 Walnut Street * Philadelphia 
Pilling New York Office 4 - W. Séth St.. N.Y. 19, NLY. 


Other Offices: Columbus, Ohio - Atlanta, Georgia - Los Angeles, Calif. CABLE ADDRESS: Surgica! - Phila. 
like natural tears 
Lacril is optically clear, soothing and lubricating to dry eyes 
unlike natural tears 


is designed to continue its soothing, pro- 
LACR i tective lubrication for prolonged periods 


long-lasting relief for pa- 
tients whose natural tears 
are absent or inadequate 


ARTIFICIAL TEARS 


FORMULA: Lacril Artificial Tears contain: Methylcellulose, Polysorbate 80, 
Gelatin (Pharmagel A), and Boric acid in a non-sticky, non-lid-crusting 
sterile solution, with Chlorbutanol (Chloral deriv.) 0.59% as a preservative. 


suPPLY: Lacril is supplied in 15 cc. plastic dropper bottles. 
ALLERGAN PHARMACEUTICALS, Nc. Los Angeles 17, Calif. <a> 
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“OCULTRON” 


ELECTRONIC FLASH 
PHOTO EQUIPMENT 


FOR GOLDMANN 
(HAAG-STREIT) SLIT LAMP 


Proper illumination for photog- 
raphy of all details normally vis- 
ible with the slit lamp. 
Developed at University Eye 
| Clinic in Vienna, Austria. 
Can be mounted easily by oph- 

thalmologist himself. 
Distributed in USA & Canada by: 

ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th St., New York 19, N.Y. 


ARTIFICIAL EYES GREINER & MUELLER 
MADE TO ORDER 


AND FITTED EXPERTLY 55 Washington St. . . . Chicege 2, mM. 
| Phone FR 2-4449 


Branches at Kansas City, Mo., Detroit, Mich. 


Our experts visit Milwaukee, Madison, Minneapolis and 
St. Lewis regularly. Serving the Middle West since 1924. 


Eye making has been a family tradition 
with us since 1835 


DVORENE PSEUDO-ISOCHROMATIC PLATES* 


OFFER THESE EXCELLENT FEATURES 


the color-blind from the color-ignorant 
© Classifies the color-blind according to type and ory of defect 
arrangement prevents malingering. Complete directions with each 


t * The most widely accepted test in the U.S. Used by Medical Examiners ; 
! of the CAA, Veterans Administration and the U.S. Armed Forces. i 


Dept. A—2328 Eutaw Place Baltimore 17, Maryland if check accompanies order 


a 
ia | 
| 
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CHICAGO 
2345 WEST WOLFRAM STREET 
WE the contact lens specialty company 


1143 SOUTH 1A AV 
inc. MAGNOL ENUE 


NEW ORLEANS 
207 SOUTH SARATOGA STREET 


SOLUTIONS 
KITS and CASES 
DIAGNOSTIC AIDS 


OFFICE EQUIPMENT 
and SUPPLIES 


LABORATORY EQUIPMENT 
and SUPPLIES 


WAGTOWNE ENTERPRISE, Ine. 


URGENT REQUEST 


ous inflammations. Attempts are to By, ts from these eyes. 
eyes should be placed in a sterile bottl th the histery and findings, and shi 
as quickly as possible. ase send specimens special oa —t and mark the package 
Tissue gee De not freeze or use atives of — = 


Telegraph collect if specimen being sent. 
Send eyes to 
Samuel J. Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
of 
San Francisco 22 


Established Midwestern Group is interested in adding a second 
ophthalmologist to its staff. Pleasant Indiana college town. A stimu- 
lating and rewarding opportunity. No capital investment required. 
Full associate status offered. Box A, AJO, 664 N. Michigan Ave., 
Chicago | 1, Illinois. 


XL\ 
The Uveitis Laboratory, University of Califernia Scheol of Medicine, San Francisco, is vitally 
interested in enucleated from with all of uveitis and other 
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The RHEO-TRAN Unit 


Provides greater illumination 
Fits large diagnostic handle 
Eliminates use of batteries 

No increase in weight 


& 
For 
Office, 

Hospital, 
Bedside 


110 volts, A.C. only (a 


s 
* 


RHEO-TRAN Unit only—$37.00, 
including one 3.8 bulb 


write for literature 


a 
~ 


OPHTHALMIC 
OPTICIANS 


109 N. Wabash, at Washington 
Chicago, Illinois 


You Can't Know 
Until 
You Try... 


One of America’s Finest 
Absorptive Lenses. 


Prescribe Genuine 


Thru All Reliable Laboratories 
THERMINON LENS CORP. 


«63RD AT UNIVERSITY 
DES MOINES, IOWA 


For vacuum-coated Sun- and 
Protection Lenses as well 
as for special coatings 
contact BALZERS 
Evrope’s foremost 
coating-manufacturer. 


BALZERS Aktiengesellschaft 
Balzers, Principality of Liechtenstein 


It Will Pay You 


to look through the advertising pages 
of this Journal. 
We discriminate as to the quality and 
reliability of the advertising accepted 
for the 

AMERICAN JOURNAL 


of 
OPHTHALMOLOGY 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


908 Olive Street 
518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. 


Guild Optician 


Oculists’ prescriptions exclusively 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 


Ground Floor Allied Arts Bidg. 
Exclusively Optical 


LA Prince VPICIANS 


4 West 4th St 
23 Garfield PI. 
411 Oak St 


Dayton, Ohio | 117 S. Liddlow 
Covington, Ky. | th & Scott 
Newport, Ky. | 317 Monmenth 
SKILL, and SERVICE SINCE 1872 


Cincinnati, Ohio 
« 


in the basic sciences appertaining to 


Since the R will be of considerable service 
and Ot 


L. Benedict, M.D 


AN EMPLOYMENT REGISTRY FOR SCIENTISTS 


to OPHTHALMOLOGY AND OTOLARYNGOLOGY has 
been established by the American Academy of Ophthalmology and Otolaryngology. The Registry 
will aid in the placement of candidates completing training who desire academic 

tive positions, and in the replacement of those already in such positions who desire a different 
position. It will also serve institutions seeking to fill - positions. 


For further information and registry forms, write te 


Wis Second Street Rochester, Minn. 


and investiga- 


scientists in the fields of Ophthalmology 


4 
on 
ophthal: 
: ions with utmost care. 
| 
| 


as 


7 


XLVIII 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


§=BOOTHS 92 & 93A CHICAGO 


Widespread acceptance of 
Pleoptic techniques has been 
attained since Professor Cup- 
pers modified the original 
complex equipment, by pro- 
viding 2 instruments, one for 
diagnosis and one to pro- 


duce a macular after-image. 


But now, both phases of 
detection and treatment of 
eccentric fixation may be 
undertaken with one instru- 
ment—THE KEELER “PRO- 
JECTOSCOPE.” 


4 4 
2 Pe) 


The PROJECTOSCOPE range 
of graticules is illustrated 
alongside. 


© An outstanding development with 
this equipment is the NUTT COM- 
POUND SLIDE which, used in con- 
junction with a special transformer 
lincorporating booster & time-con- 
trol devices) enables the sequence 
of operations for After-image treat- 
ment to be conducted automatically. 


For full details of the above, or any item of the Keeler range, please write 


KEELER OPTICAL PRODUCTS, INC. 
5536 Baltimore Avenue, Philadelphia 43, Pennsylvania 


GRanite 4-5310—Telephones—Kingswood 4-0874 
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The “FISON” Binocular Ophthalmoscope is without doubt 
the most popular instrument for indirect ophthalmoscopy in uni- 
versal use. The very light weight of the instrument and its head- 
band enable the ophthalmoscope to be worn for long periods 
without discomfort. Mirror optics (one-tenth the weight of prisms) 
contribute to this feature. The design and illumination combine 
to give an optical performance which is unequalled. 


THE 
UNIQUE 


"REFLECTING 
PLATE’ 


enabling two observers 
to view the fundus at 
the same time, has been 
acclaimed by surgeons 
because of its inestima- 
ble value for teaching 


purposes and for rapid 
consultation. 


For full details of the above, or any instrument of the Keeler range, please write 


KEELER OPTICAL PRODUCTS, INC. 
5536 Baltimore Avenue, Philadelphia 43, Pennsylvania 


GRanite 4-5310—Telephones—Kingswood 4-0874 
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2 NEW PRODUCTS 


new protection and comfort 


for 12,000,000 eyes 
wearing contact lenses 


Because many authorities consider in- 
fection the greatest potential hazard 
in contact lens fitting and wearing, the 
Allergan Research Division has con- 
ducted extensive laboratory tests to de- 
termine the survival time of various 
bacteria and fungi in ALLERGAN Wetting 
and Soaking Solutions. The results of 
these tests and the rationale, formula 
and usage recommendations for both 
roducts are fully described in the 

ew Product Brief. A copy of this 
brief together with samples of ALLER- 
GAN Wetting and Soaking Solutions 
will be mailed to you upon request. 


ALLERGAN PHARMACEUTICALS 
Los Angeles 17, California 


Greater comfort . . . maximum protection . 
through sterile, self- -sterilizing contact lens solu. 
tions specifically designed to meet internationally 
established criteria for proper cleansing, condi- 
tioning and antisepsis of contact lenses. 


Used concurrently, ALLERGAN Soaking Solution 
and ALLERGAN Wetting Solution 1) counteract 
the eye's natural “foreign body” reaction to the 
lens, 2) establish a tear-compatible buffer zonc 
between the lens and the corneal surface and 
3) protect against contamination during and 
between wearing periods. 


In repeated clinical trials, patients report pro- 
longed comfort and freedom from tsvheasion or 
fogging of vision — even when lenses are worn 
over extended periods of time. 


ALLERGAN Wetting Solution contains a combination of 
thoroughly Cleansing and compounds, 
with Benzalkonium chloride 

servative. Supplied in 69 cc. plastic 

ALLERGAN Soaking Solution contains ingredients for 
germicidal storage, cleansing and hydration of plastic 
contact lenses, wor 0.3% and Benzal- 
konium chloride U.S.P. as preservatives. Avail. 
able in 120 cc. plastic beaten 


SOLUT 
peste 
Cals 
a 
We te storage 
tense 


